
































BECAUSE OF 
IT'S POPULARITY 


ROTARY SEAL 


REPLACEMENT UNIT 
FOR 


“a i REFRIGERATOR COMPRESSORS 








Rotary Seal Replacement Units are fully covered by U. S$. and Foreign patents. 


ROTARY SEAL COMPANY 
805 W.MADISON ST. CHICAGO 











DUT OF STOCK 


Ample reserve stocks of Wolverine Seamless Copper aeieeien Tubing, 
at your Jobber's and at the Mill assure you of immediate shipment on even 


the largest RUSH orders. 
Wolverine Copper Refrigeration Tubing is DEPENDABLE—the kind of 


ine that means a permanent, trouble-free installation once the job is 
inished. 


It's made extra soft by a special, bright annealing process, which also 
leaves it spotlessly clean and gleaming. 


Carefully deoxidized, dehydrated, tested, solder-sealed and protected by 
heavy crepe-paper wrapping, Wolverine Refrigeration Tubing reaches you 
bright and clean. 


ASK YOUR JOBBER FOR WOLVERINE COPPER REFRIGERATION TUBING 
For Air Conditioning there's Wolverine Copper Tube types K. L. and M. 


WOLVERINE TUBE CO. 


1415 CENTRAL AVE., DETROIT, MICHIGAN 
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Weatherhead valves 





= 3 and fittings include all 
te 2 ern necessary and essential 

. m @6© parts for refrigeration 
- installations. 

; See our new refrigeration 

‘" catalog for complete list- 

P ings. Mailed on request. 

: Cem THE WEATHERHEAD 
“4 mK COMPANY 
CLEVELAND, OHIO 
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No need to guess about quality when you 
buy Ansul refrigerants. It’s there for you 
in black and white — a complete analysis, 
made by men of skill — Ansul’s laboratory 
technicians— on an individual analysis tag 
attached to the valve of every cylinder that 
leaves the plant. 

The extra care and extra service put into 
the individual analysis follows through 
every step in the manufacture of Ansul 


_ Sulphur Dioxide and Methyl Chloride. The 


ANSUL 
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tag acts as a “double check.” It’s proof ina 
visible, tangible form that you're getting 
refrigerant quality and the utmost in 
satisfaction. 


®SULPHUR DIOXIDE 
eMETHYL CHLORIDE 


ANSUL CHEMICAL COMPANY 
MARINETTE WISCONSIN 
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COMPLETE FACILITIES OF THIS 
NEW EXPERIMENTAL LABORATORY 
AND FACTORY AT GOSHEN, INDIANA / 


To {-) este le)emm ©) ue) e) (= 


iePENN MEN Ofer qu 


REFRIGERATION CONTROL EQUIPMENT 
BUILT TO STAND THE TEST OF TIME 


Type 203 Low Side Type 209 Dual Pressure Type 213 Temper- Type 217 Dual 

Pressure Control Control—-with Thermal ature Control Temperature Control 
Overload 

Here are the new controls of the ‘200’ This is your invitation to visit us in our 

series. A quick solution to every pres- new factory. Located in northern 

sure or temperature regulation problem Indiana, in the heart of summer resort 

will be found in your selection of Penn country. Combine business and pleasure 

precision-made equipment. by calling upon us. 


PENN ELECo,:* ewitce 


OFFICES: New York, Boston, Detroit, Da oline, Chicac EXP( 100 Var st, N.Y. ( ribu 
C, ; sco, S rtland, Los Angeles 
Beneke, St. Louis; Monar 
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“The sale of A-P 
lalisfied 4 ito ners" 


BERNER-PEASE Inc. 


44 1D. Inurply 


Go to Your Jobber 
For Your %) Controls 


More service men are using A-P Controls on their 
air conditioning and refrigeration jobs. They are 
finding that the steady performance of their A-P 
equipped units brings them satisfied customers. 
No. 73RB 


And they have found, also, that A-P Products Solenoid 
help them to make more money by requiring less 

of their service time. 

For reasons why A-P Valves control accurately 

look to the construction of their parts, made from 

materials proven to be best suited for that part. 

A-P Expansion Valves are leak proof, moisture 

proof, supersensitive and have the ability to con- 

trol super heat within very narrow limits over a 

full range of pressures. 


Progressive Jobbers Everywhere Stock A-P Controls! . . . Expension Valve 


AUTOMATIC PRODUCTS COMPANY 


2454 NORTH THIRTY — SECORD STRELE 


MILWAUKEE @ WISCONSIN 
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HENRY DRYERS 


and STRAINERS 
are ‘TOPS’ with me 


| don't pretend to be an author- 
ity but, when every service man 
| know prefers to use ‘em, it seems 
like Henry has something the 
other fellows haven't got. The 
extra capacity and better engi- 


neering design prevent call-backs 
that cut the profit. And no 
matter what kind of a job I'm 


on, or how complicated it may 
be, there is a size and type of 
Henry Dryer and Strainer that 
just fits the bill. 


MOST COMPLETE ] 


LINE OF DRYERS, 


STRAINERS and LARGE STOCKED AND 
LINE VALVES—ALSO RECOMMENDED BY 
SERVICE TOOLS LEADING JOBBERS 


HENRY @) VALVE Co. 


1005-17 NORTH SPAULDING AVENUE + CHICAGO, ILLINOIS 
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ALCO QUALITY AND 
ALCO ENGINEERING 
INCLUDES THE 
FOLLOWING : 

High Capacity—5 tons 
Freon 12, 10 tons Methyl 

Chloride 

Packless, tight seating 

Low power consumption 
Non-magnetic pin, forged 
brass body 

Universal conduit connec- 
tion, moisture proof coil 
housings 

Stainless steel working 
parts 

High operating pressure 
differential 
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HE ONLY REAL PROOF of superiority in 
design and manufacture is actual perform- 
ance. Since the introduction of the Alco Type 
M-125 Magnetic Stop Valve not one valve has 
been returned due to failure in operation. The 
value of Alco quality has been proven again. 


You'll find the Alco M-125 to be the best buy 
in magnetic stop valves on the market today. 
It is receiving wide acceptance in the industry 
and its record of trouble-free, dependable 
performance assures a satisfied customer. 


Alco Type M-125 Magnetic Stop Valves are 
designed for liquid or suction line application 
—for Freon or Methyl Chloride, brine, oil, 
water or air. Available in all usual voltages and 
frequencies. Now made with screw connections. 


Specify ALCO—and be sure! 


ALCO VALVE CO., INc. 


2630 Big Bend Bivd., St. Louis, Mo. 
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Check These Outstanding Features 
of C-H Refrigeration Control 


y 4 models meet nearly every 
need 

y Famous C-H overload protection 
now available for replacement 
control 

y C-H settings are dependable; 
stay the way you set them for 
years 

y All wanted advantages: cold 
control; defrost position; adjust- 

able temperature and pressure 

range; each model fits large or 

small openings; mounts horizon- 

tally or vertically; simple con- 

nections. 
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@ Any service man who has been over the 
ground knows that more and more of the 
leading refrigerator manufacturers are 
standardizing on Cutler-Hammer Refrigera- 
tor Control. This fact is doubly important to 
the man who knows what thorough and ex- 
haustive tests precede such a decision. 

And every service man who is trying to 
establish himself soundly with his customers 
knows that what is best for the box must be 
best for him. That is why more and more serv- 
ice men standardize on the same control... 
Cutler-Hammer Control. . . for replacement 
service. It’s the only control that gives them 
the proven features of C-H Design. Write 
for literature. CUTLER-HAMMER, Inc., Pioneer 
Manufacturers of Electric Control Appara- 
tus, 1363 St. Paul Ave., Milwaukee, Wis, 





September, 1937 











— ———EEEEE a 


"JE Tcl You. Mister — 


RAN CO Never forgets 
The SERVICE MAN’ S 
Problems|” 2 
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ITH the complete Ranco 
line to choose from you are 
ready for any replacement job. 
40 replacement models — most 
of them EXACT REPLACE- 
MENTS! A few minutes easy 
work—and you have made 
another customer happy. 
When you snap off those quick- 
flip side plates of Stainless Steel .\ 
and see how much room there 
is inside for the sturdy springs and the big, strong levers—when you note the liberal 
clearances and the clean placement of every working part—you quickly realize why 
service men are loyal Ranco boosters. 


Ranco controls accurately maintain temperature settings. They are long-wearing. 


Stainless Steel base and frame provide a rigid foundation and carefully machined 
parts reduce friction. 


Get the whole story. See your jobber or write today for 
new Bulletin 701. 


anC®. Columbus, Ohio 
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This month's cover shows an inside 
view of All Makes Refrigeration 
Sales and Service Co. shop. Note 
the stock of repaired compressors, 
evaporators and motors which are 
used for the exchange repair serv- 
ice. The article on page I9 de- 
scribes this shop in further detail. 
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Telephones Austin 1303-1304-1305 


EASTERN OFFICE 


149 Broadway, New York City 
Telephone Barclay 7-8275 


Publishers of Technical Books and 
Trade Journals Serving the Refrig- 
eration Industries for 46 years. 


Subscription Rates United States 
$2.00 per year. Single copies 25c. All 
other countries $3.00 per year. 


Copyright, 1937, 
by Nickerson & Collins Co., Chicago 


SERVICE ENGINEER 





TABLE OF CONTENTS 


Heating and Air Conditioning, by H. D. Busby... 13 


Velocities in Suction Mains and Evaporators, by 
J. O. Schultz 


R.S.E. Goes on a Service Call 


Air Conditioning (Fifth Article), 
by W. C. Farmingdale 


Electronics for Servicemen (Ninth Article), by 
Walter G. Christie 


Refrigeration Code for Chicago 

Kelvinator Evaporative Condensers 

Question Box 

Overhauling Compressors 

G.E. Service 
Rate of Heat Transfer for Pipe 
Corrosion on Block Tin Tubing 
Figuring a Pasteurizing Job 
Condensers for Capacitor Type Motors 
Air Conditioning a Glass House 


Servicing the McClellan Refrigerating Unit, 
by L. K. Wright 


R.S.E.S. News 
A Message from the President 
100 Percent Exhibit Space Sold 
Memphis Chapter 
Views and Reviews, by Herman Goldberg 
The “Contribs Colyum,” by The Kingfish 


Manufacturers’ News 


11 September, 1937 








Plenty of power, but no hum. 
® 
Free operation .. . strong 
kick-off spring. 
a 
Needle and seat non-mag- 
netic and non-corrosive. 
s 


Durable ... maximum wear 
resistance. 


Body, special brass casting 
same as used in expansion 
valves. 


Orifice sizes 46,72, Vand %. 
# 
Supplied with female pipe 
threads, S. A. E. Fittings or 
sweat connection with New 
Flange and Tail Pipe 
Assembly. 


Easier to install... more 
flexible. 


Cheaper to stock... 
fewer items needed. 


DETROIT LUBRICATOR COMPANY) 
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Heating and Air Conditioning 


This, the First of a Series of Articles on The Subject Deals with Fundamentals. 


By H. D. BUSBY 


—_<——_—_- 


OOKING into the future of the air con- 

ditioning industry, it is easy to con- 
ceive within a very short time, the growth in 
popularity of air conditioning in the home to 
the place of the household refrigerator of 
today. Many modern homes are already so 
equipped, and the increase in this equipment 
will be in far greater proportion to the in- 
crease in new homes being built. Most new 
homes, of course, are making provisions for 
air conditioning, and in so doing, they are 
increasing the demand and popularity for 
it. But soon no modern home will be com- 
plete without it. So it is with electric 
refrigeration. 

Manufacturers of air conditioning equip- 
ment, in order to reduce the cost to a mini- 
mum and to increase the percentage of the 
year during which the equipment can be 
used, are combining both heating and cool- 
ing equipment into one central plant, which 
will gradually replace the present-day heat- 
ing system. 

These systems are designed to burn coal, 
gas or oil as a fuel, and in the most part 
are automatically controlled and will, no 
doubt, require service from time to time. 

Coupled with this thought is the desir- 
ability of combining the oil burner and 
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stoker service business with refrigeration 
service in order to level out the peak loads 
of work between winter and summer. 

It is not a very big step from the knowl- 
edge required in heating to that required 
in refrigeration, or vice versa. In fact, they 
are very similar. In one we add heat, while 
in the other we are removing heat, and the 
mathematics of doing each are very much 
alike. 

It is with these thoughts in mind that the 
articles on Heating and Air Conditioning 
are being published. These articles will 
cover, in brief, a complete course in heating, 
which it is hoped will give the serviceman, 
coupled with his experience in refrigeration, 
a good working knowledge of heating, so 
that he may prepare himself for the future 
air conditioning equipment in both its func- 
tions of heating and cooling, and that he 
may, if he so desires, extend his field of 
work to the service of heating appliances 
as they are found today. 


CHAPTER I. 


FUNDAMENTALS AND DEFINITIONS 
OF UNITS 
Heat Defined 
Heat is a physical agent or form of 
energy generated by or converted from some 
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other form of energy by combustion, chemi- 
cal action or friction. We have one natural 
source of heat, which is the sun, but since 
it does not represent a source with which 
we can deal in this treatise, we will not give 
it any further consideration. 

Heat, when added to or removed from a 
substance, will affect it by changing the tem- 
perature, changing the volume or changing 
the state of the substance, or perhaps will 
change all three. For example, we can con- 
sider ice. By adding heat, we change the 
ice to water; then the volume of the water 
increases with the heat added. Next we 
change the water to steam, and by the fur- 
ther addition of heat, we increase the vol- 
ume of the steam. Thus, in the process of 
adding heat, we have twice changed the 
state of the substance and twice increased 
its volume. 

Physical Laws of Heat 

For the purpose of standardizing calcu- 
lations, 460 degrees F. below zero has been 
determined as the temperature at which no 
heat is present. This is known as absolute 
zero, and all substances at a temperature 
above absolute zero contain heat. 

Heat seeks its own temperature level and 
travels by three means—radiation, conduc- 
tion and convection. Definitions of these 
means will be given in Chapter II. 

When a substance changes its state from 
a solid to a liquid, or a liquid to a vapor, 
it absorbs heat without changing its tem- 
perature. In the case of ice, for example, 
heat is required to change ice at 32 degrees 
F. to water at 32 degrees F., and again 
from water at 212 degrees F. to steam at 
212 degrees F. More heat added to the 
water at atmospheric pressure will not in- 
crease its temperature over 212 degrees F., 
but will make it boil more rapidly. 

Boiling temperatures of liquids change 
when the pressure under which they are 
maintained is changed. An increase in pres- 
sure raises the boiling point, and a decrease 
in pressure lowers the boiling point. 


Heat Unit Defined 


The unit for measuring heat is called the 
British thermal unit (B.t.u.) and is com- 
monly known as the amount of heat required 
to raise the temperature of one pound of 
water one degree F. It is equal to 1/180 
of the amount of heat required to raise the 
temperature of one pound of water from 
32 degrees F. (freezing point) to 212 de- 
grees F. (boiling point at atmospheric pres- 
sure). 
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Kinds of Heat 


In dealing with heat, we have three clas- 
sifications or kinds of heat to consider, as 
follows: 

Sensible Heat is the heat required to 
change the temperature of a substance with- 
out changing its state. This is commonly 
thought of as the heat we can feel. 

Latent Heat, or the amount of heat re- 
quired to change the state of the substance 
without changing its temperature. Further 
terms used in this connection are: Latent 
Heat of Fusion—the amount of heat re- 
quired to change a substance from a solid 
to a liquid; Latent Heat of Evaporation— 
the amount of heat required to change from 
a liquid to a vapor. The latent heat of 
evaporation for water is 970.4 B.t.u.’s 

Specific Heat is the number of B.t.u.’s re- 
quired to change one pound of any sub- 
stance one degree F. It is a ratio of the 
heat capacity of any substance to that of 
water. 

Measurement of Heat 


From the foregoing classifications, or 
kinds of heat, we can set up formulae for 
the measurement of the total heat in any 
substance, as follows: 

Heat required to change the temperature 
of a substance without a change in state 
will equal: 

Pounds X Specific Heat x Tempera- 
ture Change. 

Heat required to change the state with- 
out a change of temperature equals: 

Pounds X< Latent Heat of Fusion or 
Evaporation. 

Heat required to change the state and 
temperature of a substance (assuming a 
solid to a liquid) will equal: 

Pounds X Specific Heat of Solid X 
Temperature Change to the Melting 
Point + Pounds X< Latent Heat of 
Fusion + Pounds X Specific Heat of 
Liquid <X Temperature Change to the 
Final Temperature of the Liquid. 

Assuming a liquid to a vapor, we would 
have: 

Pounds X Specific Heat of Liquid X 
Temperature Change to the Boiling 
Point + Pounds X Latent Heat of 
Evaporation. 


Referring to Fig. 1, we see portrayed dia- 
grammatically, the amount of heat required 
to raise one pound of ice at 0 degrees F. 
to steam at an undetermined temperature 
and pressure. 
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Since the specific heat of ice equals .5, 
we see that the B.t.u.’s required to raise one 
pound of water from 0 degrees F. to 32 
degrees F. (Point A to B) equals 1 X 
(32—0) X 56 = 16 B.t.u. 

Points B to C indicate the latent heat of 
fusion of ice or B.t.u.’s required to change 
ice at 82 degrees F. to water at 32 degrees 
F., which is 144 B.t.u. 

Points C to D indicate the B.t.u.’s_ re- 
quired to raise one pound of water from 
82 degrees F. to 212 degrees F., which 
equals: Pounds X Specific Heat X Tem- 
perature Change = 1 X 1.0 X (212—32) = 
180 B.t.u. 

Points D to E indicate the latent heat of 
evaporation for water, which is the B.t.u.’s 
required to change one pound of water to 
steam at atmospheric pressure, or 970.4 
B.t.u. 

Other Units Commonly Used 

Temperature may be defined as the indi- 
cation of the degree of sensible heat of a 
substance measured in degrees Fahrenheit 
or Centigrade. The temperature may be 
stated in degrees F. above absolute, or in 
degrees F. above or below zero. 


Pressure is the resultant force set up 


2/2°F =D 


when a vapor is compressed, or when two 

substances are pressed together. 

ally measured and expressed as follows: 
Pounds per Square Inch 


It is usu- 


2.0446 inches HG 


One pound per square 2309 feet water 


inch equals........ ar st testes ‘aabes 
Inches of Mercury 

One inch of mer- { .491 lbs. per square inch 

cury equals | 18.58 inches water 
Inches of Water 

One inch of wa- § .03609 lbs. per square inch 

ter equals | 5774 oz. per square inch 

Specific Gravity 

The specific gravity of a solid or a liquid 
is the ratio of the weight of a given volume 
of a substance to an equal volume of water. 

In the specific gravity of gases or vapors, 
the ratio is between the weight of the gas 
to an equal volume of air. 

Water, or air, as the case may be, is 
usually considered as 1.000 and by referring 
to specific gravity tables of various sub- 
stances, we may determine the weight of the 
substance as expressed in relation to that 
of water or air. 

Examples 

From the foregoing definitions and _ fig- 

ures, it is possible to set up certain exam- 
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FIG. 1. 


SHOWING DIAGRAMMATICALLY THE B.T.U.’S REQUIRED TO CHANGE ONE LB. OF 


ICE AT 0 DEGREES F. TO STEAM AT AN UNDETERMINED PRESSURE AND TEMPERATURE. 
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ples using these terms, which will probably 
clarify them further. 

1. The number of B.t.u.’s_ required to 
change 15 lbs. of water from 35 degrees to 
95 degrees F. will become: 

Pounds X Specific Heat xX 
ture Change B.t.u. 
or 
15 X 1 X (95—35) 900 B.t.u. 

2. B.t.u.’s required to change 10 Ibs. of 
water at 60 degrees F. to steam at 212 de- 
grees F. atmospheric pressure equals: 

Pounds X Specific Heat xX Tempera- 
ture Change to the Boiling Point + 
Pounds < Latent Heat of Evapora- 
tion 


Tempera 


or 
10 X 1 X (212—60) + (9704 x 10) = 
11224 B.t.u. 

3. The B.t.u.’s required to change 25 lbs. 
of ice at 10 degrees F. to steam at 212 de- 
grees F. atmospheric pressure will be: 

Pounds X Specific Heat of Ice X Tem- 
perature Change to Melting Point + 
Pounds X Latent Heat of Fusion of 
Ice + Pounds X Specific Heat of 
Water xX Degrees Change to the 
Evaporating Temperature + Pounds 
< Latent Heat of Evaporation, 
which equals: 

x ~s . (82—10) 275 B.t.u. 
x = 8600 B.t.u. 
5X X (212—82) = 4500 B.t.u. 
xX 970.4 = 24260 B.t.u. 


to bo no bo 
or ot or nt 


Total 82635 B.t.u. 


4. If water enters a radiator at 150 de- 
grees F. and leaves at 120 degrees F. at 
the rate of 10 lbs. per minute, how many 
B.t.u.’s would be dissipated through the 
radiator per minute? How many pounds of 
steam at atmospheric pressure would be re- 
quired to condense to produce the same 
results ? 

Solution A. 
in the 
120 degrees = 30 degrees F. 
heat of water equals 1.0. 
Therefore 10 X 1 & (150—120) 800 
B.t.u. per minute. 

Solution B. Since the latent heat of 
evaporation of steam is 970.4 B.tu. 
per pound, the pounds of steam re- 

300 
becomes ——— or 


970.4 


The temperature reduction 
water equals 150 degrees - 
Specific 


quired B09 per 
minute. 

5. The number of pounds per square inch 
equivalent to 5 inches of water pressure 
would be determined as follows: 

14.7 Ibs. per square inch (atmospheric 
pressure) is equivalent to the pres- 
sure created by a column of water 
33.947 ft. or 407.364 inches high. 

407.364 
One pound pressure — 


27.71 inches of water. 


Therefore 5 inches of water 


= .18045 lbs. per square inch. 


This article will be continued in October. 





Velocities in Suction Mains 
and Evaporators 


Second of a Series of Articles and Tables Giving Velocities in Suction Mains and 
Evaporators with Load Carrying Capacity of Coils for Methyl Chloride 
By J. O. SCHULTZ * 
aestaitatniines 


HE pressures in the suction side of 

methyl chloride refrigerating systems 
being comparatively low and the vapors 
being saturated, the velocities of the vapor 
in the suction mains must be held within 
reasonable limits to prevent too great a loss 
~ * Chief Engineer, Rempe Co., Chicago. 
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of pressure, and to determine what a rea- 
sonable velocity is I would suggest that we 
compare this velocity to the accepted stand- 
ards set for ammonia which have been in 
use for many years. (See previous article 
on same subject for anhydrous ammonia.) 
(Continued on Page 19) 
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VELOCITIES IN MAINS 
(Continued from Page 16) 


Methyl! chloride is heavier than ammonia 
and therefore the velocity, that is to be rec- 
ummended, is less than for anhydrous am- 
monia and can be proportioned in direct 
ratio to the square root of the volume, and 
on this basis the accompanying table has 
been prepared. 

A refrigerating system operating at 14 
degrees suction and 86 degrees liquid tem- 
perature requires a displacement of 9160 
cu. in. at 100 per cent efficiency and a suc~ 
tion main velocity of 3412 ft., per minute. 
A ¥4-in. copper tube with an internal area 
of 0.12756 sq. in. can be used for a system 
of 0.57 tons capacity or 6840 B.t.u. per hour, 
whereas a 5¢-in. tube with an area of 0.2419 
sq. in. can be used for a capacity of 1.0812 
tons or 12,974 B.t.u. per hour. 

With 14 degrees suction an evaporator 
made of 14-in. tube has a carrying capacity 
of 1357 B.t.u. per hour, whereas one made 


of 5%-in. tube has nearly 90 per cent greater 
capacity or 2574 B.t.u. per hour. 

The size of the tubing to be used in methy] 
chloride refrigerating systems should be 
given thorough consideration as this refrig- 
erant graduated from the household class 
and while in the later class, the use of 4-in. 
tubing was acceptable for evaporators, but 
when used for refrigerators having a re- 
frigerating load of 6000 to 12,000 B.t.u. per 
hour it is necessary to go into larger tubing 
sizes, and the use of 34-in. tubing will no 
doubt be used for the larger refrigerators. 

Changes in the condensed liquid temper- 
ature do not materially affect the coil 
outlet velocities. With liquid temperature 
of 100 degrees, which is a fair air-cooled 
temperature, the coil carrying capacity at 
—10 degrees F. is reduced 2.4 per cent; at 
+5 degrees F. reduced 2 per cent; and at 
+40 degrees F. reduced 1 per cent. See 
Table II. for velocities of methyl chloride. 

Appearing in the October issue will be an 
article on F12. 





The R.S. E. 


Goes on a 


Service Call 


——~<>—___ 


ECENTLY we decided 

in order to vary our 
experience slightly, we 
would apply for a job as a 
service engineer. After look- 
ing around a bit, we finally 
heard that the All Makes 
Refrigeration Sales & Serv- 
ice, Inc., were looking for a 
good man, and taking it for 
granted that we could fill 
the bill, we went over to 
2407 Montrose Ave., Chicago, to see Mr. 
Fred Roth, general manager of the concern, 
with a view to securing the position. 

We were met just inside the door by Mr. 
Fred Kautz, who we later learned was in 
charge of sales. Mr. Kautz politely offered 
to assist us in selecting the refrigerator we 
wished to buy, and since we wished to learn 
as much as possible about the business we 
had ambitions toward entering, we decided 
to let him go ahead with the thought that we 


FRED ROTH. 
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were a prospective buyer and tell us all 
about it. In due course, we learned that we 
could buy almost any type of refrigerating 
equipment we might want, from the smallest 
household box to a large commercial set-up, 
at most any price we could afford to pay 
and at almest any terms we could meet. 
This equipment included such well-known 


SALES FLOOR OF ALL MAKES REFRIG. INC. 
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SERVICE ROUTINE 








| Customer experiences trouble with refrigerator - - Calls service company] 


Dispatcher takes name, address, phone, make of machine and detailed 
complaint, trying to-determine exact nature of trouble as nearly as 
possible. Enters information in day book. 


Serviceman receives call either at office or over phone. Enters name, etc, 
on service order form in duplicate, which he carries. Serviceman's name 
entered in day book as record of who call was dispatched to. 


























Serviceman goes to address = Completes work - Fills out information on 
service order form as required and determined by the individual job. 











[i 


On C.0.D. calls, service Compressors, motors, etc. Calls charged or on open 
order is priced, receipted for repair returned to shop. account: Serviceman does 
and signed by serviceman. Job cost ticket attached. NOT price. Both copies 

| | returned to office signed 
Work completed in shop, Part by customer or janitor, 
White copy is left wit returned tostock, Job cost 
customer as receipt. i ticket filled out as to ma- Dispatcher checks tickets 
terial and hours required. against calls received. 
i Checks completeness of jou) 
Pink copy is returned “4 and ticket. 
office with cash or check. 



























































Given to bookkeeper “ Both copies of service form and job ticket go to service 





manager for pricing. Note is made of work recommended. 


Customer is called regarding work recommended. If consent 
is given to do it, a new service order form is made and 
started as a new call. If no consent is given, service 
form is noted as to date of call and marked "no order." 


entry of the cash receipt. 














All tickets goto bookkeeper for entry under Accounts Re-| 

ceivable,. Placed in file to be billed at end of month, 
| 

Pink copy remains in At end of month invoices made. 

Accounts Receivable White copy of service form is 

file until paid. attached and mailed to customer. 


_| 


| 
‘All pink copies filed 
alphabetically by name. 






































FIG. 1. CHART SHOWING he ROUTINE FOLLOWED BY A SERVICE CALL IN 
. ROTH’S SET UP. 
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makes of new domestic cabinets as Electro- 
lux, Copeland and Universal Cooler, as well 
as a variety of used rebuilt cabinets. In 
new commercial equipment, we could secure 
such makes as Copeland, Reliance and Starr 
Freeze, as well as various makes and sizes 
of used equipment. 





wi al i 


MR. FRED KAUTZ CAUGHT IN THE ACT 
OF TRYING TO SELL MISS BOSSERT AN 
ELECTROLUX. 

During this time, it was interesting to 
note the arrangement of the merchandise on 
the floor. ‘To the right as you enter, which 
is the direction the average person will 
normally turn, will be found the major line 
of refrigerators. These, of course, are the 
best they have to offer and the most desir- 
able to sell. The compliment to the cus- 
tomer in offering the best first is usually 
well appreciated. Ranging toward the left 
of these, and downward in price, are the 
cheaper lines of cabinets, until finally you 
reach the used or rebuilt jobs. To the ex- 
treme left of the store as you enter is a 
display of commercial equipment. The 
windows likewise follow out the same gen- 
eral scheme. These are two large windows 
with the entrance in the center. The right 
hand window, as you face it, is devoted to 
domestic equipment, while the left is de- 

voted to commercial. 

We finally had to disappoint Mr. Kautz 
by informing him that we were not inter- 
ested in buying anything, but were looking 
for a job. Naturally, this was quite a let- 
down to the sales instinct of Mr. Kautz 
after all the interest we had displayed in 
his talk, but he nevertheless took it good- 
naturedly and referred us to Elvera Bos- 
sert, Mr. Roth’s secretary. 

As usual with all secretaries, we had a 
little difficulty in qualifying ourselves to get 
by this young lady, but after a little discus 
sion on the matter, we were finally informed 
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that Mr. Roth was busy for the moment 
and we were invited to make ourselves at 
home and look around the place. We were 
introduced to Mr. Percy Bossert, who is in 
charge of the shop, and he took us under 
his wing for the time. 

We were much impressed by the com 
pleteness of this shop and with the orderly 
arrangement of its equipment. The equip- 
ment included such machines as two lathes 
small bench lathe and one a 
larger and longer lathe—a drill press, a 
compressor test stand, a thermostat testing 
machine, an automatically controlled gas 
burning drying oven, an arbor press, a spray 
room fully equipped, a motor repair and 
test bench, a compressor repair bench, and 
another general repair bench. 


one a much 


Work on Exchange Repair Basis 
We were informed by Mr. Bossert that 

the business was conducted as far as pos- 
sible on an exchange repair basis, which we 
found out means that when such parts as 
motors, evaporators, floats, 
etc., were found to be in need of repair, 
they are replaced with a repaired part from 
stock, rather than repairing the original one, 
thus speeding up service and saving the 
necessary time of making a second call on 
the premises, the stock being eventually 
replenished with the original one when re- 
paired. To facilitate this set-up, the stock 
of equipment includes a variety of different 
makes and sizes totaling: 

83 compressors 

125 motors 

22 complete high sides 

170 evaporators 

75 high and low side floats 


compressors, 


Expansion valves and thermostats, we 
learned, could not be handled efficiently on 
this basis, but they did offer a small trade-in 


— 


FRONT VIEW OF ALL MAKES REFRIGERA.- 
TION SERVICE INC. WITH THE PERSONNEL 
GROUPED IN DOORWAY. 
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All Makes Refrigeration 
Sales & Service, Ine. 
COPELAND SALES AND SERVICE 

INSTALLATION — REBUILDING — REPAIRING 
2407-9 MONTROSE AVENUE 
Member of Steam Fitters Branch, Local Union 597, U.A. 


Chicago, Ill.,. 
| _Sewvice to [A 90 Zo. Laaseore- 
Bill to : 
__Address 








_ Make of a 
_ Serial No. 4 


‘Charge ae | 


| H. Pres 1 | Low Pres. -/O | S. W. Cut In heel | S. W. Cut Out 


| Complaint bho” Fraaagee. 
Work Done f f pO Zn. ‘ — ‘ 


C. O. D. | Repeat | Guarantee 














| Material Used 
Work Recommended and Cost = wise wall nan 
a= 


‘ . ! er ale 


























Total Material rz 
“ sd Tax yee 
“service Man FAP Naber . 
TERMS — , Total Charge ae 


And to secure the ——— of said amount.., ~ .-hereby authorize, irrevocably, any attorney of any Court of Record to ap- 
h Court, in term time or “vacation, at any time hereafter, and confess a judgment, without process, 


























pear for... 
in favor of ‘the oo of “this Note, for such amount as may appear to be unpaid thereon, together with costs a 


dollars attorney’s fees, and to waive and release all errors which may intervene in any such proceedings, and consent ‘to “jmmedi- 
ate execution upon such judgment, hereby ratifying and confirming all - that. said attorney may de by virtue hereof. 





Signed Address 


Tenant's Signature (feb Seth 


Janitors Signature 





| 
| 

| 

| 

| 

| 

| 

| 

| b 
| 

| 

l" 

| 

| 

| 








FIG. 2. THE SERVICE ORDER FORM. 
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KEYSTONE 2406-7 


— Ahi Makes 
9 > Refrigeration Sales & Service. Ine. 
Installation - Rebuilding - Re 


paring 
Copeland Sales and Service 


MEMBER OF STEAM FITTERS BRANCH LOCAL UNION 597 U A 


2407-9 MONTROSE AVENUE 


All Makes 
Refrigeration Sales 
& Service. Ine. 


Copeland and Electrolux Sales and Service 
Installation - Rebuilding - Reparring 


24079 MONTROSE AVENUE 
Chicago, lll cs 


JOB COST TICKET 


| Address of Job 
t Equipment 
Motor 

















FIG. 3. THESE FORMS, TO- 
GETHER WITH THE SERV- 
ICE ORDER FORM, ARE ee ds . ee ei 
ALL THAT ARE REQUIRED eed seiced ___ Total Cost of Job. __ 
IN THE SERVICE ROU- 
. (1) THE LETTER- q =: a Charge to Customer 
- (2) THE INVOICE. Gross Profit 
(3) THE JOB COST TICKET, 4 ae ae 
OR SHOP CARD USED FOR 
SHOP REPAIRS ONLY. 
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allowance on these items and replaced them 
with new ones. 

We became curious about the number of 
men employed in the service end of this 
business, and were informed that Bob 
Burger, Henry Heintz and Fred Bobzien 
were employed in the shop, in addition to 
Percy Bossert, and that Leo Roth and Pete 
Bendel took care of the field work. We were 
rather surprised to learn only two men were 
required in the field, but this was explained 
as due to the exchange policy, which brought 
most of the work to the shop. A further 
inspection of a three-car garage and an 
additional store space revealed a large stock 
of old equipment, which had been taken in 
on trade through the sales department. 
This stock represented considerable work 
for the winter months, in which time it 
would be put into good condition for sale 
during the following year. 

We had learned a lot up to this point, 
and had almost forgotten our purpose in 
coming, but on sighting Mr. Roth coming 
out of his private sanctum, we were sud- 
denly reminded, and started out to grab 
him before someone else did. 

We made our desires known to. Mr. Roth, 
and then waited with anxiety for the deci- 
sion. He looked us over with a very critical 
eye, felt our muscles, pricked our skin to 
determine how thick it was, banged around 
on our skull, apparently looking for telltale 
bumps, and finally administered a dose of 
sulphur to see how well we could take it. 
We have to admit that we were getting 
pretty discouraged by this time, but were 
determined to stick it out, if possible. 

Just to see how quickly we caught on, he 
decided to take us through the routine trav- 
eled by the average service call, and this 
we found to be much more to our liking 
and very interesting. 

The Routine 

The greater part of the work received by 
the All Makes Refrigeration Sales and 
Service, Inc., it appears, is through real 
estate and management houses. These are, 
as explained, open accounts and payable 
monthly. A standing agreement between the 
customer and service company permits the 
latter to do any job up to $15.00 without 
consulting the customer further. On jobs 
running over this amount, permission to 
proceed is secured first from the customer. 
The routine of each service call is followed 
as outlined in the service routine chart, Fig. 
1. A total of four forms is required, in- 
cluding their letterhead, the invoice, the job 
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cost ticket, and the service order form. All 
of these are shown in Figs. 2 and 3. <Ac- 
cording to Mr. Roth, a very valuable part 
of this service form is the judgment note 
contained at the bottom of the form. This 
is intended for the individual customer who 
permits the work to be completed, and then 
tells the serviceman to “charge it.” In such 
cases, the judgment note is filled in and the 
customer signs it. At the end of the month 
they are billed, and if they happen to be 
one of the kind who feels you can “charge 
it” indefinitely, Mr. Roth claims that he 
merely turns the signed copy over to a law- 
yer, and he has no trouble in forcing pay- 
ment. Incidentally, the attorney’s fees are 
usually set at a minimum of $25.00, as shown 
in the space provided in the judgment form. 

We were beginning to pat ourselves on 
the back by this time, because we felt we 
had “caught on” pretty well to the intrica- 
cies of the service routine. However, Mr. 
Roth seemed to be one of these “perfectly 
horrid men” who insist on keeping us poor 
girls in suspense, and consequently, we 
didn’t get much encouragement. We were 
beginning to wonder how his wife ever mar- 
ried such a man! 


Figures Show Trend 

The trend of conversation turned next to 
business conditions in the refrigeration 
game, and the prospects of the future. 
After we had listened to Mr. Roth for some- 
time on this subject, we somewhat gathered 
the opinion that he was starting on his sec- 
ond million now, and is still going strong. 
Some actual figures, however, revealed a 
very substantial general improvement in 
conditions in the fact that during 1935, in- 
collectibles amounted to 2.7 percent of the 
gross business, while 1936 shows only .25 
percent incollectibles, and 1937 so far in- 
dicates a still further reduction in this item. 
The gross business showed an increase in 
1936 of 200 percent over 1935, while 1937 to 
date indicates an increase of 100 percent 
over 19386. 

We were quite enthused by this time, and 
convinced that we were making a step in 
the right direction by getting ourselves con- 
nected with the service game, since there 
was so much money to be made in it. We 
immediately got down to business and asked 
Mr. Roth how much he thought we were 
worth per week, and do you know that man 
actually insulted us. Anyway, he bought us 
a lunch, which helped to soothe our feelings 
and we decided to call it square and stick 
to our own game. 
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Fifth Article 
ir Conditionin 


Common Troubles and Their Remedy 


By W. C. FARMINGDALE 


$< g>—_—___ 


N the past two months the writer has 

been a field engineer for a large air con- 
ditioning manufacturer. His job has been 
to take the bugs out of new installations. 
In about 75 percent of the cases where poor 
operation has occurred, it was found that 
the cooling equipment was not properly 
balanced. Hence, it might be well to discuss 
how equipment should be balanced and per- 
haps discuss one or two of the troublesome 
jobs that result from improper balancing. 

An air conditioning installation must be 
tailor-made from the original survey until 
the installation man tests the last joint for 
leaks. 

To begin with, the engineer carefully con- 
siders all sources of heat-leakage into the 
space to be conditioned and then carefully 
calculates the number of Btu’s the system 
must remove from the room air. 

However, knowing the total number of 
Btu’s to be removed is not enough. While 
the number of Btu’s required to reduce the 
temperature of the air to the desired tem- 
perature, or what is commonly known as the 
sensible heat load is required, it is also neces- 
sary to know the number of Btu’s required 
to reduce the humidity to a predetermined 
point. This load is called the latent heat 
load. 

Selecting the Coil 

When both of these loads are known, the 
engineer selects a cooling coil which has a 
sensible heat absorption slightly in excess 
of the sensible heat absorption required. 
When this is done, the latent heat absorp- 
tion is generally in excess of that required. 

The heat removing capacity of a cooling 
coil depends upon the temperature at which 
the coil operates. As the temperature goes 
down, the cooling capacity of the coil goes 
up. Hence the engineer in selecting the cool- 
ing coil to do the job, automatically selects 
the temperature and therefore the back 
pressure at which the system must operate. 

Once the heat absorption and the operat- 
ing back pressure is known, the proper size 
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refrigerating machine can be selected. 

The capacity of a refrigerating machine 
varies with the pressure at which the ma- 
chine must operate. As the back pressure 
goes down, the capacity of the refrigerating 
machine goes down. Note that this is just 
the opposite way in which the cooling coil 
operates. As the back pressure at the cool- 
ing coil goes down, the capacity of the cool 
ing col goes up. 

Where Trouble Begins 

Right here is where the unbalanced condi- 
tion usually starts. It is almost impossible 
to obtain a compressor with exactly the 
capacity required by the cooling coil. So to 
play safe, the engineer picks a refrigerating 
machine which has a greater capacity than 
that required. 

When the refrigerating machine capacity 
is within 10 percent of that required, the 
back pressure of the system drops one or 
two pounds and no trouble results. 

However, when the refrigerating machine 
capacity is more than 10 percent larger than 
is required, a number of difficulties are en- 
countered. 

To begin with, the excessive refrigerating 
machine capacity causes the system to 
operate at a very low back pressure. This 
creates one of the following undesirable 
conditions: either the unit produces too much 
cooling so that the user has to continually 
start and stop the machine to maintain a 
confortable atmosphere, or the cooling coil 
frosts up and blocks the passage of air thru 
the cooling coil and thus stops cooling al- 
together. 

A second trouble encountered on over 
capacity jobs is a sweating of the greater 
part of the suction line. The reason for this 
is as follows: the thermostatic expansion 
valve at the entrance to the cooling coil in- 
sures that the suction gas which leaves the 
cooling coil is dry and superheated at least 
10 degrees above the temperature of the 
liquid refrigerant in the cooling coil, but 
when the back pressure is very low, the suc- 
tion gas is so cold that it cools the suction 
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line down to the dew point of the room air 
and this causes the suction line to sweat. 


Failure of Water Removal System 

A third trouble encountered on a system 
with an oversized refrigerating machine is a 
failure of the water removal system. Most 
condensate removal systems have a limited 
capacity. Their capacity is governed by the 
cooling coil they are used with. Now if a 
cooling coil normally has a capaeity of 9,000 
Btu’s at one set of design conditions, say at 
a back pressure of 40 pounds, it may have a 
latent heat removal of 2,000 Btu’s. This 
means that the cooling coil under these con- 
ditions will remove approximately 2 pounds 
of water each hour. (There are 1,080 Btu’s 
absorbed for each pound of water removed 
from the air.) 

Now if this same cooling coil is run at 
identical conditions but at a back pressure of 
20 pounds, the coil will have a latent heat 
removal of about 6,000 Btu’s and so it will 
remove approximately 6 pounds of water 
from the air each hour. In other words, the 
load imposed on the water removal system 
will be about 3 times greater than it would 
if the cooling coil were operated at the 
proper suction pressure. 

When the water removal system is over- 
taxed in this manner, water from the con- 
densate pan spills over on the floor and 
causes damage to rugs and floors. Or if the 
water removal system is equipped with a 
safefy switch, the safety switch will shut 
off the cooling unit when the water level in 
the condensate pan rises to the danger level. 
This of course will happen on those days 
when cooling is required most and when the 
load on the system is great so that the cus- 
tomer becomes very dissatisfied. 

Remedies for an Over-Capacity System 

An over-capacity system can be made to 
work satisfactorily by one of the following 
methods: 


1. Replace the refrigerating machine with - 


one of the proper capacity. 

2. Install a smaller pulley on the refriger- 
ating machine motor and thus cut down 
the speed and therefore the capacity 
of the compressor. 

3. Install an evaporator regulating valve 
at the suction side of the cooling coil 
and set this valve to operate at the 
design temperature of the cooling coil. 

4. Install a larger water removal system 
to remove the condensate and wrap the 
suction lines with felt to prevent 
sweating. 
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All these methods are self-explanatory 
excepting item 8 which we will discuss 
further. 


The Evaporator Regulating Valve 

The evaporator regulating valve forms a 
restriction in the suction line which varies so 
as to maintain a constant pressure at the 
cooling coil when the refrigerating machine 
has a capacity greater than that required 
by the cooling coil. The evaporator regulat- 
ing valve has a gage port located on the 
coil side of the valve. 

To install the valve, break the suction 
line at the cooling coil and insert the valve 
in the suction line. Then install one gage 
on the valve and another gage on the crank- 
case valve of the compressor. Allow the 
machine to run about one-half hour with the 
same pressure showing on each gage. (In 
other words the evaporator regulating valve 
opened fully.) After this period of opera- 
tion, adjust the valve until the gage on the 
valve reads the design pressure (usually be- 
tween 30 and 40 pounds for F12 systems). 
When this is done you'll notice that the 
crankcase pressure is considerably less than 
the valve pressure. The crankcase pressure 
will vary as the load on the cooling machine 
varies, but the pressure at the valve will re- 
main substantially constant over wide varia- 
tions in the load. 

Later articles will discuss troubles en- 
countered with improperly sized refrigerant 
lines and the various troubles encountered 
with multiple systems where the number of 
cooling coils connected to the system varies 
over wide limits. 

ss 8 
Joseph A. Pechi 
Indiana 

This is the best refrigeration service mag- 
azine I have read and looked at. I will pass 
on a good word to the other servicemen in 
our city about your magazine. 


A. J. Carseldine 
Australia 

Let me congratulate you on putting out 
such a gold mine of information as THE 
REFRIGERATION Service ENnoineer. I con- 
sider it to be an investment to anyone in 
the business. I shall never regret having 
decided to subscribe to it. 





NOWLEDGE is gained by reading. 

Reading is done in non-productive time. 

Read Tue Rerriceration Service ENcr 
NEER. 
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Ninth Article 


Commercial R. 9. Motors 


Electronics for Servicemen 


Field Repair Service on Commercial R. |. Motors 


By WALTER G. CHRISTIE, B.S.E.E. 


—_—_—_ 


‘AQME manufacturers use a horizontal 
S commutator on their larger size R.I 
motors. In this case the motor resembles 
a d.c. motor in that it has a horizontal com- 
mutator on which two or four brushes ride 
continuously. These motors work on the 
same electrical principles as do the smaller 
brush lifting type R.I. motors. They differ 
only in the manner in which the change from 
repulsion-start to induction-run is made. 

This type motor has fewer moving parts 
than has the brush lifting type. Figure 1 
shows how this motor is built. 

The necklace for this motor is made of 
heavy copper bars strung together on a piece 
of wire as shown in Figure 2. This is 
wrapped around a circular steel disc and 
the necklace is held in place by an endless 
circular steel spring. The disc which holds 
this necklace assembly is then driven onto 
a spline on the armature shaft so that the 
necklace goes inside the commutator and 
only an edge of the necklace protrudes. The 
necklace spring keeps the necklace away 
from the commutator when the motor is at 
rest. 

The steel brush holder is mounted on the 
end cover of the motor and the brushes are 





























# commutator 


grounded to the motor frame just as they 
are in the brush lifting type motor. As in 
the brush lifting type motor, there is no 
electrical connection between the armature 
and the fields, 

When power is applied to the field wind- 
ing, current flows in the armature by trans- 
former action as explained previously in 
this series. Then the armature starts to re- 
volve. As the armature picks up speed, the 
heavy necklace bars tend to fly outward 
because of centrifugal force. But the neck- 
lace spring tends to hold them in. When 
the armature is up to about 900 r.p.m., the 
centrifugal force overcomes the restraining 
action of the necklace spring and the neck- 
lace bars fly outward until they hit the in- 
side face of the commutator. When the neck- 
lace comes in contact with the commutator, 
the commutator is short-circuited, the arma- 
ture becomes the electrical equivalent of the 
squirrel cage armature and the motor then 
runs as an induction motor. 

The brushes on the commercial type R.I. 
motor ride on the commutator 100 percent 
of the time,—but they carry current only 
when the motor is starting. Once the motor 
is up to speed, all the armature current flows 


necklace spring 
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FIG. 1. ARMATURE FOR THE COMMERCIAL R.I. NON-BRUSH LIFTING TYPE MOTOR. 
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through the necklace. Thus when the motor 
is up to speed, the brushes can be lifted from 
the commutator and the motor will continue 
to run. 


Troubles in Commercial R.I. Motors 


Troubles encountered in the field with 
these motors are similar to these encoun- 
tered with the brush lifting type of motor. 

These troubles may be enumerated as fol- 
lows: 

(1) Bearing trouble. 

(2) Winding trouble, open circuits and 

short-circuits in armatures and fields. 

(3) Starting mechanism trouble. 

Since the first two of these troubles show 
up in the same way as in brush lifting motors 
and since repair procedure has been given in 
the previous articles of this series, these 
troubles will not be discussed here. Rather 
we will just discuss number 3.—Starting 
Mechanism ‘Trouble. 


Starting Mechanism Trouble 


The starting mechanism includes: 
(1) Commutator 
(2) Brushes 
(83) Necklace 
(4) Necklace Spring 
Since the brushes ride on the commutator 
100 percent of the time, more trouble is ex- 
perienced from the brushes on commercial 
R.I. motors than is experienced with brush 
lifting R.I. motors. 
When brushes get 
sparks excessively at the start and when 


worn, the motor 
a motor is allowed to operate in this con- 
dition, the commutator gets badly burned 
and roughened. 





FIG. 2. 


R.I. MOTOR NECKLACE 
Heavy Copper Bars held together by a steel wire 
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The rough commutator rapidly cuts away 
the brushes and soon they are too short to 
make contact, and the motor won’t start. 

When a motor is found in this condition, 
it is generally best to return it to the shop 
to true up the commutator in a lathe. How- 
ever, the motor can often be restored to 
service by merely installing new brushes 
and refacing the commutator with a com- 
mutator dressing stone and some fine sand- 
paper. 

To reface the commutator, slip off the 
belt and start the motor. Then firmly press 
the dressing stone to the commutator and 
keep moving the stone across the face to 
prevent cutting a ridge in it. When the com- 
mutator feels smooth to your finger, take 
the fine sandpaper and sand until it is 
silky smooth. 

If after the commutator is cleaned, the 
brushes make a clackety-clack noise as they 
ride on the commutator, put your finger 
nail on one of the brushes while the motor 
is operating. If you feel a rapid vibration 
of the brush, the motor should be returned 
to the shop because the commutator is out 
of round and should be trued up before it is 
put back in service. 

A Weak Necklace Spring 

The necklace spring on commercial R.1. 
motors often becomes weak after a_ few 
years service and must be replaced, because 
a weak spring seriously affects the starting 
torque of the motor. This happens becaus: 
when the spring is weak, the necklace bars 
fly outward and short-circuit the commuta- 
tor before the motor is up to speed. Then 
the motor cannot continue to run as a re- 
pulsion motor and its speed drops off and 
the motor runs again on its brushes. This 
starting and stopping continues until the 
backpressure on the compressor drops suf- 
ficiently so that the motor can pick up speed 
even after the necklace short-circuits the 
commutator. Needless to say, this jerky mo- 
tor operation harms both motor and com- 
pressor. 

When a motor is found with a weak neck- 
lace spring, the spring should be replaced 
as soon as possible to prevent harming the 
motor or compressor. ‘To replace the spring, 
first remove the motor end bell on the com- 
mutator end of the motor and then pry off 
the necklace spring with two screw drivers. 
Reverse the procedure when installing the 
new spring. NOTE: The motor need not be 
removed from the chassis to do this work 
provided that the motor end bell can be 
removed without removing the motor from 
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the complete refrigeration high-side. 

Trouble Caused by a Dirty Necklace 

Since the necklace in the commercial type 
R.I. motor is made of heavy copper bars, 
the necklace seldom burns out. However the 
necklace often becomes coated with oil and 
dust and this causes it to make poor contact 
with the commutator. Then the necklace 
will spark and cause the commutator to 
overheat. If a motor is allowed to run for 
a period with a dirty necklace, the commu- 
tator will get so hot that it will actually 
fly apart. When this happens, the motor 
must be rewound. 

To test a motor for a bad necklace, quickly 
flip the switch on and off several times and 
watch for sparking at the necklace. If it 


sparks, the motor should be returned to the 
shop to have the necklace and commutator 
cleaned. 

Since the necklace dise is driven onto the 
splined part of the armature shaft, the neck- 
lace cannot be removed easily in the field. 
Then too, in order to properly clean the 
necklace slot (inside of the commutator 
where the necklace makes contact), the 
armature must be set up in a lathe and a 
light cut taken off the inside of the com- 
mutator. When this is done, all traces of 
dirt are removed. 

When the necklace is removed from the 
motor, it can be thoroughly cleaned by hold- 
ing it against a scratch wheel until it shines 
like new copper. 





Refrigeration Code for Chicago 


A Revision of the Proposed Code as Submitted on January 20, 1936 





HE newly revised refrigeration code for 

Chicago has recently been completed, 
and will soon be available to the readers of 
this journal in printed form from the office 
of Tue Rerricerat‘ON Servick ENGINEER. 

The new code is changed considerably 
over that published in 1936, in its scope and 
in its interpretation of the rules. The De- 
partment for the Inspection of Steam Boil- 
ers, Unfired Pressure Vessels and Cooling 
Plants is given, under the terms of the code, 
power to pass upon any question relative 
to the installation and operation of refrig- 
eration systems. The Department also has 
the power of making or adopting any fur- 
ther rules interpreting or clarifying the re- 
quirements which are definitely prescribed. 

It is the duty of the Department, under 
the provisions of the code, to inspect all 
refrigerating’ systems once each year, or 
more, if it is felt necessary to the protection 
of life and property. A permit and the 
Department's approval of plans is required 
before any owner or agent undertakes the 
installation or alteration of a refrigerating 
system. The Department will issue a cer- 
tificate of inspection, which must be posted 
in a conspicuous place near the machine. No 
inspection is required on a unit or remote 
system of 14-hp. or less, containing not over 
six pounds of refrigerant. 

All used equipment must be inspected by 
the Department before it is painted, and a 
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certificate of inspection must be in the hands 
of the dealer before the apparatus is offered 
for sale. 

The classification of systems and the fees 
for the first inspection are divided into two 
general groups: household multiple and re- 
mote systems in the first group, and com- 
mercial and industrial systems in the second. 
The first group is further divided into Class 
B, C and D systems, while the second group 
is divided into Class A, B and D systems. 
Permit and annual inspection fees are based 
on a graduating scale according to the size 
and refrigerant content of the system. 

Considerable space is devoted to defini- 
tions of terms used, thus avoiding unneces- 
sary confusion. Under this heading, gases 
are divided into two general classifications, 
and these into two sub-classifications. The 
first includes the non-irritant and _ non- 
flammable group, class one and two, and the 
second the flammable or irritant group, class 
one and two. The code then specifies where 
these various classes of refrigerant may be 
used, and in what quantity. 

Further provisions in the code specify 
where machines may be located in various 
kinds of buildings; what kind and _ the 
strength of material to be used in refrig- 
erant lines and hangers; how the system 
shall be constructed insofar as_ valves, 
mains, junction boxes, etc., are concerned; 
also, what safety devices are required and 
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how or where they must be _ installed. 

Definite test pressures for each refriger- 
ant used are set up with the provision that 
tests must be made in the presence of the 
inspector. Inert gases, such as air, carbon 
dioxide or nitrogen, are specified for the 
pressure testing of any system. 

Full operating instructions, together with 
the name, address and telephone of the engi- 
neer or operator in charge, the service com- 
pany and the Department for the Inspec- 











tion of Steam Boilers, Unfired Pressure 
Vessels and Cooling Plants, must be posted 
in a conspicuous place near the compressing 
unit. A chart, showing the kind and amount 
of refrigerant added to the system at any 
time, must also be posted so that the amount 
of leakage can be determined for any 
period. 

Penalties of not over $200.00 and not less 
than $25.00 are provided for violations of 
any of the provisions. 





Kelvinator Evaporative Condensers 


By O. C. CESSNA* 
——_—— 


Principles 

HE cooling effect necessary to condense 

a refrigerant gas to a liquid is accom- 
plished by a combination of water and air 
movement over the surface of a fin type 
condenser coil through which the warm re- 
frigerant gas flows. Water is distributed 
over the condenser surface, and a positive 
air movement through the unit produces 
evaporation of a portion of the water on 
the surface of the condenser thus using the 
latent heat of evaporation of the water on 
the condenser surface to absorb the neces- 
sary heat from the refrigerant gas to con- 
dense the gas to a liquid. This simple prin- 
ciple of evaporative cooling results in a 
saving of 90 to 95 percent of the cooling 
water required by a conventional water 
cooled condensing unit because the latent 
heat of one pound of water vaporized on 
the condenser absorbs approximately 1073 
B.t.u.’s from the condenser gas whereas the 
same pound of water passing through a con- 
ventional water-cooled condenser would ab- 
sorb only 15 to 25 B.t.u.’s to produce the 
same condensing temperature and condens- 
ing pressure. 

Description 

The Kelvinator evaporative condensing 
units consist of two major parts: the evapo- 
rative condensed assembly and the compres- 
sor unit assembly. The principal parts of 
both assemblies are illustrated in the 
schematic drawing Fig. 1. A brief descrip- 
tion of the assemblies are as follows: 

Evaporative Condenser Assembly 
A copper fin and tube condenser coil (5) 


* Engineering Division of Nash-Kelvinator Corp. 
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is located over a pan of water and placed 
within an enclosing case. This condenser is 
of special design with widely spaced fins to 
permit cleaning with a wire brush if neces- 
sary. The enclosing case is provided with 
a blower (2A) which draws outside air 
through inlet screen (21) and discharges 
the air to the outside through blower shroud 
(2) and discharge duct (1). The blower is 
driven by an electric motor (7) located at 
the front end of the assembly. Suitable oil 
tubes (3) are extended to the top of case to 
provide means of oiling the blower shaft 
bearings. Eliminator plates (4) are located 
between the condenser coil (5) and blower 
(2A) to prevent any free water that may 
be entrained in the air stream from entering 
the fan and return this free water to the 
water pan. Located near the air inlet 
screen (21) and directly over the water pan 
is a rotating shaft provided with brass disc 
(19). This dise shaft is located in such 
manner that the edge of the brass disc ex- 
tends approximately three-quarters of an 
inch into the water. Located over the leading 
edge of each brass disc is a water guide 
vane (18). These guide vanes are attached 
to an adjustable bar which is extended to 
quadrant (13). This quadrant (18) provides 
means of adjusting the angle of water spray 
from the water disc. The disc shaft bear- 
ings are located inside the enclosing case 
and are completely shielded from the water 
spray. Suitable oil tubes (20) are extended 
to slots in the side of the enclosing case to 
provide means of oiling the disc shaft. The 
dise shaft is driven by the electric motor 
(17) located on the rear frame of the as- 
(Continued on Page 34) 


THE REFRIGERATION 











essure 
posted 
‘essing 
mount 
it any 
mount 
r any 


ot less 
ns of 


1B) 


laced 
ser is 
ins to 
1eces- 
with 
e air 
arges 
1roud 
yer is 
ed at 
le oil 
se to 
shaft 
cated 
ower 
may 
pring 
» the 
inlet 
pan 
dise 
such 
: eX- 
ran 
ding 
uide 
ched 
d to 
‘ides 
ray 
ear- 
case 
ater 
ded 
e to 
The 
otor 
as- 


[ON 





EVAPORATIVE CONDENSER 
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CONDENSING 
UNIT 


FIG. 1. DRAWING OF A CUT-AWAY VIEW OF KELVINATOR EVAPORATIVE CONDENSER. 
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The Complete Line of Unit Conditioners for any 
Combination of Air Filtering, Cooling, Dehumidifying, 
Heating and Humidifying 
Air Conditioning men responsible for engineering, installation, operation 


and maintenance are welcoming the design features of Fedders All Season 
Air Conditioning Units 


FEDDERS MANUFACTUR 


57 Tonawanda St. 


Atlanta, 175 Luckie St., N. W. Cincinnati, 305 E. Sixth Street 
Boston, 712 Beacon Street Dallas, 209 S. Pearl Street 
Chicago, 603 W. Washington Blvd. Philadelphia, 2100 Arch Street 
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ighter weight and less space per capacity for easier handling 
hd installation. 


down sectional design permits easy handling through 
doors and stairways. 


filters, cooling and heating coils, humidifiers and blowers 
d in capacity and performance to assure maximum 
tency with minimum field engineering. 


lers high efficiency ALL_ COPPER cooling and heating 
designed for correct distribution of refrigerant, cold 
er, steam or hot water. 


pact manifolding minimizes space requirements. 


ledders High Capacity Thermostatic Expansion Valves ac- 
ssibly located on exterior for easy adjustment. 


plete accessibility to entire interior of cabinet through 
movable panels gives quick access to filters, coils, humidi- 
rs and blowers. 


aterchangeable parts for suspended or floor installations. 
proofed construction throughout. 


Light, rigid frame reinforces entire unit ... maintains 


ent. 


ders All Season Air Conditioning Units are built in a com- 
¢ line of capacities ready for connecting to condensing unit, 
water, steam or hot water supply. They are available for 
plete cooling, heating, humidifying and filtering or for sum- 
cooling, dehumidifying, and filtering only. 


Fedders Coils 
Cataloged on a Package 
Basis 


Complete lines of Fedders Coils 
are built for use with refrigerant, 
cold water, steam or hot water. 
Copper fins and copper tubes as- 
sure highest heat transfer effi- 
ciency. Coils are correctly mani- 
folded to assure correct distribu- 
tion throughout each section of 
the coil in accordance with vary- 
ing temperature differentials set- 
up as air progresses through coils. 
Write for Bulletins giving ratings 
and specifications. 


Fedders Series 73 
Unit Coolers 


Handsome cabinets, quiet opera- 
tion, large cooling capacity and 
compact size make Fedders Series 
73 Unit Coolers ideal for comfort 
cooling and commercial refrigera- 
tion. Write for Bulletin 301. 


FEDDERS MANUFACTURING CO. 


BUFFALO, N. Y. 


Please send complete data on Fedders Unit Conditioners and 


Unit Coolers. 


Name 


¢ CO. 


Buffalo, N. Y. 


Detroit, 1036 Beaubien St. 
Angeles, 1501 W. Eighth St. 
New York, 114 E. 16th Street 
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Street 
City 











KELVINATOR EVAPORATIVE 

CONDENSERS 

(continued from Page 30) 
sembly. The condenser coil (5) is provided 
with a gas inlet header (6) which is con- 
nected to the discharge service valve (26) 
located on the oil separator. The liquid out- 
let header (11) is connected to the receiver 
inlet service valve (27) located on top of 
the liquid receiver. The water pan is pro- 
vided with a water connection (12) located 
on the header side of the assembly; this in- 
let water connection is connected to the 
cylinder head outlet water connection (25A). 
The water pan is provided with overflow 
connection (22). A threaded standpipe 
(22B) extends from the overflow fitting in- 
to the water pan to maintain the proper 
water level in the water pan, and any sur- 
plus water can overflow through this stand- 
pipe. This standpipe (22B) can be re- 
moved to provide means of draining the 
water pan. A drip pan is provided under 
the blower assembly to catch any condensa- 
tion or free water that may accumulate 
past the eliminator plates (4). This drip 
pan is provided with drain outlet (22C) 
which is connected to an opening provided 
in one end of overflow fitting (22). Over- 
flow fitting (22) is tapped for standard pipe 
thread and the overflow pipe from this open- 
ing must always be full size and have suf- 
ficient slope to drain properly. 
Compressor Unit Assembly 
The assembly consists of the conventional 

electric motor, compressor, oil separator, oil 
return float and drive mounted upon a 
frame assembly. Built into this frame as- 
sembly is a special horizontal liquid re- 
ceiver. This liquid receiver replaced the 
conventional condenser receiver assembly as 
used on the standard water-cooled con- 
densing units. Built into the bottom of 
this special receiver is a certain length of 
copper tubing. This copper tubing is known 
as the liquid sub-cooling coil; one end of this 
tube is extended to water inlet connection 
(37) located on the end of the receiver. 
The make-up water for the condenser pan 
enters the inlet fitting (87), passes through 
the liquid sub-cooling coil in the receiver 
out through fitting (38) through connecting 
pipe (29) into cylinder jacket, out of cylin- 
der jacket to cylinder head, then out of 
cylinder head through fitting (25A) and 
connecting pipe (25) to water pan inlet fit- 
ting (12). 

Air Requirements 
Since the air passing over the condenser 
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coils absorbs the total heat given off by the 
condenser, provisions must be made to con- 
duct outside air at normal heat content to 
the condenser inlet and conduct the heat 
laden air discharged from the condenser to 
the outside air in such manner that it will 
not short circuit and again enter the con- 


denser. When the condenser assembly is 
located inside of a room or enclosure a dis- 
charge duct must be installed from the con- 
denser outlet (1) to the outside air. Open- 
ing must be provided into this room of suf- 
ficient size to permit entry of the required 
amount of air. When such opening cannot 
be left permanently open or where the large 
quantity of outside air drain into the room 
would be objectionable, an inlet duct must 
be installed to conduct the inlet air to inlet 
screen (21) at rear of condenser assembly, 
Water Requirements 

Since most of the cooling effect of this 
type condenser is produced by using the 
latent heat of evaporation of the water in 
place of the sensible heat rise or tempera- 
ture rise on the conventional water-cooled 
condenser, the water required is small as 
compared to a standard water-cooled con- 
densing unit. The actual quantity of water 
evaporated on the surface of the condenser 
will vary considerably during a given day of 
operation. This quantity of water will vary 
as the total heat input in B.t.u.’s into the 
condenser, and the total heat content of the 
air entering the condenser, and the rela- 
tion of its latent heat to total heat content. 

Make Up Water Control 

On conventional evaporative condensers 
and cooling towers it has been common 
practice to use the float valve control to 
maintain a constant level in the condenser 
pan to supply the variable quantity of water 
vaporized. On systems using a float valve 
mechanism only the actual water vaporized 
is added to the pan. This practice soon re- 
sults in concentration of any grains of hard- 
ness in the pan and rapidly coats the con- 
denser surface with scale. Due to this char- 
acteristic and other erratic actions of floats, 
Kelvinator does not recommend the use of 
a float control. 

Kelvinator recommends a definite quantity 
of water for each model. This quantity is 
slightly in excess of the actual maximum 
requirement in order to continually dilute 
the water in the pan, thus eliminating the 
concentration of hardness and scaling of the 
condenser surface. The water flow to the 
condenser pan is started and stopped by 
a water solenoid valve electrically connected 
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to the condensing unit motor in such man- 
ner that the valve is open when the condens- 
ing unit is in operation and closed when 





the condensing unit is idle. The flow is 
regulated by a pressure reducing valve lo- 
cated near the pan water inlet Atting. 
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Readers are invited to send their p - 
taining to the servicing of household colle - 
erators and small commercial refrigerating 
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tion Box.” The following questions are an- 
swered by Mr. George H. Clark. 
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G. E. SERVICE 


Question 218. I have under inspection 
and observation a G.E. Type F-4-A 3, which 
has the G.E. J. compressor in the base, as 
usual for this model, with a rotary com- 
pressor belt driven, high-side float with a 
U-shaped freezing unit. 

The above machine was used about three 
months and operated OK. It was idle for 
about six months, and then put back into 
operation, but failed to freeze. After charg- 
ing it with gas to a point where it frosted 
the suction line a short distance from the 
receiver (which is usually the right indica- 
tion of the proper amount) the whole ma- 
chine operated perfectly in every respect 
with the exception of a noise like oil pump- 
ing that is usual on a rotary compressor, and 
continued so after allowing a three-day run 
of normal cycle for redistribution of oil. 

Please advise just what you think may be 
the trouble. 

Answer: Since the refrigerating machine 
which you describe apparently lost its re- 
frigerant during the time it was stored it is 
possible also that it may have lost part of 
its oil or it is further possible that air may 
have been drawn into the system where the 
refrigerant leaked out so that the head pres- 
sure on the machine is much higher than 
normal. In all probability the noise has 
some relation to the way in which the oil 
is circulating through the compressor. 


OVERHAULING COMPRESSORS 


Question 219. Would appreciate your sug- 
gestions on cleaning and overhauling com- 
pressors and receiving tanks on electric re- 
frigerators. I do a lot of service work. but 
have no equipment to overhaul and dehy- 
drate a compressor or tank. Do you have in 
mind any inexpensive set-up or method of 
doing this? I would not have over three to 
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four of these jobs in a year’s time, and can- 
not afford expensive equipment. 

Answer: In overhauling compressors a 
fairly good job can be done by cleaning 
them out thoroughly and wiping all parts 
clean and dry and then recharging with 
fresh refrigeration oil. These may then be 
heated for some period of time by means of 
torches, at the same time a vacuum is drawn 
on the compressor. 

Receiving tanks may be washed out quite 
thoroughly with carbon tetrachloride or 
gasoline. In order to remove any carbon 
deposits Xyolene works out very well. One 
method is to completely empty the receiv- 
ing tank and draw a vacuum on the tank 
by means of an auxiliary compressor and 
use the vacuum to draw in the cleaning 
fluid after which the tank may be thoroughly 
shaken around so as to rinse out the inside. 
A good air pressure may be applied to the 
tank which is then used to blow the clean- 
ing fluid out. After this the tank should 
be warmed in some manner while maintain- 
ing a good vacuum on it in order to remove 
all traces of the cleaning fluid and to insure 
absolute dryness. 


RATE OF HEAT TRANSFER FOR PIPE 


Question 220. Can you supply me with, 
or advise me where I can find a complete 
table or formulas for determining the B.t.u. 
transfer rate of bare pipe and tube, both 
copper and iron, of various diameters and 
under varying room and gas temperature 
conditions? 

Also would like information as to transfer 
rate when tubing is submerged in water, as 
compared to air. 

This information would be of assistance 
in computing coil sizes and lengths needed 
in many jobs. 
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Answer: The rate of heat transfer from 
air to bare pipes or tubes usually varies 
from one B.t.u. to three B.t.u. per square 
foot of tube surface per degree tempera- 
ture difference, between the refrigerant and 
air per hour depending upon where the bare 
tube coil is located as to how it affects the 
rate of air circulation over the coil. If the 
tubes are located in an open space we may 
depend upon the heat transfer of two B.t.u. 
per square foot per degree temperature dif- 
ference per hour. To put this in formula 
form it may be written as follows: 

B.t.u. per hr. for a bare tube in open 
air equal 52 X D X L X T.D. 
where D is the diameter of the tube in 
inches; L is the length of the tube in feet; 
and T. D. is the temperature difference be- 
tween the evaporating refrigerant and the 
air. The heat transfer from bare tubes to 
water which is not agitated but has normal 
convection circulation by the tube is ap- 
proximately five times the heat transfer 
from the air to the refrigerant so that the 
heat transfer in this case may be written 

as follows: 

B.t.u. per hr. for a submerged tube 
equal 2.6 X D X L X T.D. 

where D equals diameter of the tube in 
inches; L. equals length of the tube in feet; 
and T. D. equals the temperature difference 
between the evaporating refrigerant and the 
water. 


CORROSION ON BLOCK TIN TUBING 


QuESTION 221. What can be done if a 
powdery substance forms on the block tin 
tubing in a sweet water bath for beer cool- 
ing? Black spots appear and it eventually 
leaks in a month or six weeks. 


Answer: I have not had any particular 
difficulties of the nature mentioned brought 
to my attention, although I do know there 
is always considerable difficulty in keeping 
the coil clean on the inside. There is alse 
some difficulty in leakage occurring in this 
tube. 

I would think that the indications are that 
there is something in the water or else that 
the tin is not as pure as it might be. If 
there are some foreign substances or some 
other metal imbedded in the tin, it may be 
that some electrolytic action might be set 
up which would tend to cause corrosion 
where the two metals are in close contact 
with each other. 

My suggestion would be that you use a 
copper tube tinned internally and externally 
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and I believe that you may be able to get 
away from the conditions mentioned. 


FIGURING A PASTEURIZING JOB 


QuESTION 222. I have a pasteurizer which 
holds 100 gallons of milk and which makes 
it necessary for me to pasteurize twice to get 
my required 200 gallons. At present, the milk 
is cooled by ice, but I am considering in. 
stalling a Frigidaire. 

Could you advise me as to what size unit 
is needed, how large the tank, the number 
of gallons brine required, the kind of coils 
needed, and the kind of tank required? 
Also, the most desirable kind of insulation 
since the outfit will be placed in an open 
garage. 


Answer: Since you say you are going to 
have 200 gallons of milk to pasteurize and 
I presume you are going to have this quan- 
tity twice a day, you will have to chill th‘s 
milk from your highest temperature to your 
lowest temperature in batches of 100 gallons 
each; and two of these batches would come 
so close together that we may consider that 
the brine tank or cold storage tank must 
have sufficient capacity to take care of the 
200 gallons. 

The 200 gallons of milk will weigh ap- 
proximately 1600 pounds and I presume that 
you will depend upon refrigeration for cool- 
ing this milk through a temperature differ- 
ence of about 30 degrees; that is, it would 
be more economical to use well water or 
any other cold water supply available to 
cool the milk from your warm milk tank to 
a temperature of 60 degrees to 70 degrees. 
The temperature can be lowered from this 
temperature to about 40 degrees by means 
of an aerator which is cooled by brine. 

In order to cool 1600 pounds of milk 30 
degrees you would have to remove approxi- 
mately 48,000 B.t.u. In all probability you 
will not want your machine to operate more 
than six hours to provide this amount of 
ccoling, which will give a cooling require- 
ment of 8,000 B.t.u. per hour while the ma- 
chine is in operation. A one-horsepower 
water-cooled refrigerator machine should 
give you a capacity of 8,000 B.t.u. per hour 
with an evaporation temperature of ap- 
proximately 5 degrees to 10 degrees. 

If you plan on using a non-freezing brine 
to maintain your refrigeration while you are 
not operating your milk cooler, I would sug- 
gest that you plan on not more than 16 
degrees temperature change in your brine s0 
that with 48,000 B.t.u. you would have to 
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have approximately 8,000 pounds of water 
contained in the brine with the proper 
amount of salt added. 

I would suggest that a tank of about 60 
cubic feet be used for brine storage. ‘This 
size tank could be arranged to be 3x4x5 
feet. A refrigerating coil consisting 100 feet 
of 5% in. copper tubing should be used. 

The tank may be made from sheet iron 
and it may tend to resist corrosion some- 
what if it is painted on the inside with a 
good weather-proofing paint. 

An outlet from the lower part of the tank 
could be connected to a brine circulating 
pump. The brine circulating pump may be 
of the centrifugal type and probably a one- 
quarter horsepower size will take care of 
the job nicely. 

The pipes should be insulated so as to 
prevent loss of refrigeration to and from 
the aerator itself. 

I would suggest that for a garage instal- 
lation a suitable wooden box be built and 
that about three or four inches of corkboard 
be placed in the bottom after which the 
tank could be set on the corkboard and pip- 
ing connections made through the box after 
which the space between the box and _ the 
tank may be filled in with granulated cork 
or rockwool or any of the other good insu- 
lating materials and that a wooden top may 
be provided for the tank lined with approxi- 
mately one or two inches of corkboard. 

If the size of brine tank were an item and 
if the variation in temperature of the brine 
going through the aerator and, therefore, 
the temperature of the milk leaving the 
aerator is objectionable, I would suggest 
that a smaller tank might be used, using a 
eutectic freezing solution as the holdover 
agent as suggested in an article in the 
REFRIGERATION SERVICE ENGINEER about six 
months ago. 


CONDENSERS FOR 
CAPACITOR TYPE MOTORS 


QuesTION 223. We would like to know if 
there is some rule that we can go by in 
figuring the capacity needed on capacitor 
types of motors. We have tried to get this 
information, but so far have been unable 
to. At the present time, we have a Delco 
motor Model 6230, Serial D-2-3, Phase 1, 
110-volt, 60-cycle, 3.6 amps., 15-hp., 1730 
rp.m., on which we need a capacitor and 
would like to know how to arrive at the 
capacity needed. 

Answer: I do not know how you might 
arrive at the capacity of the condenser 
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needed on the various types of capacitor 
motors other than by determining the capac- 
ity from the various manufacturers or in 
measuring the capacity of a condenser sup- 
plied with a model of motor in which you 
are interested. 

Some of these motors make use of the 
condenser in series with the starting coil 
only and the condenser is cut out when the 
motor gets up its speed. In some cases a 
transformer is used to step up the voltage 
connected through the condenser and the 
starting coil, in which case the condenser 
capacity need not be as great as when no 
transformer is used. 

In order to measure the capacity of the 
condenser it is usually necessary to have a 
condenser of known capacity to use as a 
standard and the other condensers may be 
calibrated from the known standard. 

The method of measuring it involves 
something of a technical test and the ordi- 
nary shop is usually not provided with the 
equipment necessary. In case you are in- 
terested in a method of making such tests, 
I should be glad to give you such a method. 


AIR-CONDITIONING A GLASS HOUSE 
Question 224. We would like to know 


the proper kind of motor, machinery, or 
whatever you wish to call it, to air-condition 
a glass house. 

What we want to do is maintain a tem- 
perature of approximately 65 degrees inside 
the place. The temperature outside usually 
runs anywhere from 90 degrees to 105 de- 
grees. 

The space to be air-conditioned is 27 feet 
long, 14 feet wide, and about 9 feet high. 
This place is a glass house used for keeping 
delicate plants; therefore, the temperature 
must be kept fairly even without too much 
air stirring. Could a humidity control be 
installed, and what would be the proper type 
of unit for such a place? 

The man who wants this air-conditioning 
has in mind what we call a Desert Cooler. 
We are enclosing a pamphlet of this cooler 
in case you are not familiar with it. We do 
not believe it would be the proper thing for 
this purpose. Can you tell us what would 
be the best kind of thing for him to use? 

We would appreciate any help or sugges- 
tions that you could give us. 

Answer: The first problem in determin- 
ing the size of air-conditioning equipment 
for the glass house which you inquire about 
would consist in determining the heat load. 

rhe principal heat load is going to be 
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heat leakage through the glass due to the 
difference in temperature and due to the 
exposure to the sun. From your sketch I 
should say that you have two sides having 
a glass area of approximately 12x25 feet 
and two roof sections having an area of 
914 x 27 feet; and in addition there is an 
extra glass area on one end which may 
consist of approximately 150 square feet, 
so that as near as I get the picture, the 
total glass area is 1392 square feet, or we 
may say approximately 1400 square feet. 

Due to heat leakage through these glass 
walls we can find our leakage load by tak- 
ing a factor of 1.1 as the heat transmission 
in B.t.u. per square foot per degree tem- 
perature difference per hour for a single 
thickness of glass. 

If we are to maintain an inside tempera- 
ture of 65 degrees with 100 degrees outside, 
we will have a 35 degree temperature dif- 
ference and our heat leakage then will be 
1400 x 85 x 1.1 equals 53,900 B.t.u. per hour. 


Additional Load Due to Sun 


Due to sun exposure on the glass, we can 
add an extra heat input of one B.t.u. per 
square foot of glass area per degree tem- 
perature difference per hour taking into 
account the amount of surface which may 
be exposed to the sun at one time. Not 
knowing what direction your building is fac- 
ing, I presume that the sun may be shining 
on both roof sections and one side at one 
time. We may consider our whole glass 
area to give us a rough approximation and 
say that the glass which is unexposed to the 
sun will compensate for other heat load 
through the closed end and cement founda- 
tions which we shall not consider otherwise ; 
so that due to sun exposure we can take 
our extra heat input as being 1400 x 35 equal 
49,000 B.t.u. Thus the total load on the 
cooling equipment will be about 102,900 
B.t.u. or slightly less than nine tons of 
refrigeration. : 

You did not specify what humidity you 
want to keep, but I imagine that the rela- 
tive humidity might be kept high enough 
if refrigerating coils were used and main- 
tained at a high temperature of approxi- 
mately 50 degrees. If the coils were main- 
tained at a temperature much below 50 de- 
grees, probably too much dehumidification 
might occur. 

I believe that blower-type coils might be 
used if located very near the top of the 
glass house. The air circulation while some- 
what rapid from the blower-type coils would 
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not be very rapid when the air had settled 
down to the level of the plants. The de- 
sired conditions might be obtained also by 
locating a washer or scrubber type of cool- 
ing cabinet on the outside of the house and 
circulating the air from this cabinet through 
the end of the house into the inside pro- 
viding a low velocity air circulation. 

The advantage of the washer or scrubber 
type of cooling unit is that the relative 
humidity may be controlled very nicely by 
raising the water temperature to the scrub- 
ber cabinet to increase relative humidity 
and lowering the water temperature to de- 
crease the relative humidity. 

Desert Cooler Not Suitable 

The Desert Cooler of which you inclose a 
pamphlet would do an appreciable amount 
of cooling, but it is doubtful if you could 
produce a temperature anywhere near as 
low as 65 degrees. The air temperature 
leaving a cooler of this kind could not pos- 
sibly be lower than the wet bulb tempera- 
ture of the entering air and it seems to me 
that with the temperature conditions you 
have indicated that your wet bulb tempera- 
ture is apt to be considerably above 65 de- 
grees. If mechanical refrigeration were to 
be used with any type coils where the re- 
frigerating temperature was to be main- 
tained at 50 degrees or higher, you could 
get your nine tons of refrigeration quite 
readily with a seven and one-half horse- 
power condensing unit. 

I do not know whether this information 
will be of much help as the whole set-up 
is not any too clear, but my first thought 
on the matter is that a water spray cabinet 
or air washer or scrubber as they may be 
variously called would be the most suitable 
apparatus for cooling the air supplied to 
the glass house. It would be necessary, of 
course, to use a cooling machine of some 
kind to provide the water for the scrubber 
cabinet at the proper temperatures. If you 
could get a sufficient quantity of water from 
a well at a temperature of from 50 degrees 
to 55 degrees, that would undoubtedly be 
the cheapest method of taking care of the 
job. 

x 8 


Cuarctes A, SmMitH 
Maine 

Enclosed is money order for $2.00 to cover 
my renewal subscription to The Refrigera- 
tion Service Engineer for one year. It has 
proven exceedingly helpful in my refrigera- 
tion service work. 
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McClellan Refrigeration Unit 


History, Description, Data and Service of One of the First Popular Ammonia Units. 
Many of These Units Are Still Operating and Are in Need of Service or Overhauling 
By L. K. WRIGHT, M. E. 
sieeindiitiesibinta 


N 1916, a locomotive engineer, Benjamin 

McClellan, organized a company using 
his name to manufacture an ammonia re- 
frigeration unit designed and patented by 
him. Organized under Illinois laws, the 
company established their shops at 504 West 
Adams Street, in Chicago. A_ reorgani- 
zation was effected in 1918 and the busi- 
ness moved to Roosevelt Road and Washte- 
naw Avenue, Chigago, Illinois. About 1923 
the shop was moved to 72 West Adams 
Street in Chicago. 

In 1924 the stock, machinery and equip- 
ment was moved to East Chicago, Ind., oc- 
cupying quarters with the Edwards Valve 
& Mfg. Company at 1200 145th Street, East 
Chicago, Ind. 

A few years later the McClellan organi- 
zation discontinued business, transferring 
all mechanical parts to the Edwards Valve 
& Mfg. Company, of whom replacement 
parts were obtainable. 


Design of Machine 


The McClellan machine was one of the 
first, if not the first, to mount the entire 
high side on a prepared base, introducing 
the “unit” type of system. Previous to the 
advent of this unit, commercial machines 
were shipped in individual parts and erec- 
tors prepared concrete or wood bases for 
the assembly of the equipment, the general 
layout of each installation depending upon 
the available space. 

An innovation in condenser design for 
small machines of its day was the shell and 
coil type employed in McClellan machines. 
In the smaller, fractional tonnage machines, 
the shell acted as a combination condenser 
and receiver. The larger sizes were pro- 
vided with separate condenser and receiver 
vessels, both mounted vertically and placed 
side by side in the later models. The first 
models mounted the condensers vertically 
and had the receivers slung horizontally un- 
derneath the bases, out of sight. See Fig. 1, 
which indicates the early models. 
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The first bases for the larger sizes were 
of channel iron and sheet steel plates, while 
the later models made use of cast iron 
bases. All small models used cast iron 
bases. 

This organization enjoyed considerable 
success until about 1922, when it brought 
out a four ton unit, the largest of the line. 
About a year or so after the production of 
this model the company appeared to lose 
its foothold in the industry. This model 
was really two of the single cylinder, two 
ton compressors assembled on a two-throw 
crankshaft, with a spool casting connecting 
the two crankcases. All models were of 
single cylinder, water-cooled head type. 


Type of Apparatus 


McClellan units at one time enjoyed a 
very wide sale and many units will be found 
in operation all over the country, more es- 
pecially in the Middle West and in the 
vicinity of large cities. This product was 
really the first compact, semi-automatic, 
commercial machine of the unit type, for, 
with the first models, it was only necessary 
to open a water valve or to close it in order 
to cause the unit to start or stop. 

The apparatus was of course water- 
cooled, ammonia being employed as the re- 
frigerant. In the event of water failure, 
the water valve switch would prevent the 
unit from operating and developing exces- 
sive or destructive head pressures. It 
formed a simple control and acted as a very 
efficient safety device. 

The water switch, mounted in the center 
of the base between motor and compressor, 
embodied a rubber diaphragm of rather 
large size, so that when the water valve was 
opened and water from the main was ad- 
mitted to the apparatus and switch, the 
pressure would expand the rubber dia- 
phragm and actuate the main electric 
switch. 

Switch Action 


The water switch should act smoothly 
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CP—compressor R—receiver 
M—motor S—water switch 
C—condenser LG—low pressure gauge 


HG—high pressure gauge 


FIG. 1. EARLY MODEL UNIT. 


and snap the electric switch open or closed. 
If the diaphragm becomes cracked or leaky 
it should be replaced and the switch ad- 
justed for quick action; otherwise the con- 
tacts are liable to arc and burn. For re- 
placement purposes use any good grade of 
rubber sheeting with fabric reinforcement. 

Later (about 1920) the units were made 
entirely automatic by the use of a thermo- 
stat and a control relay, so that the units 
would stop and start automatically by fluc- 
tuations in box temperatures. These ther- 
mostats were attached to the side walls of 
the boxes and were not in contact with the 
evaporator coils. 

The first units made use of a_ receiver 
mounted underneath the iron base, whereas 
the later models utilized an upright receiver, 
standing at the side of the vertical con- 
denser vessel. 


September, 1937 











In some models an ammonia purge was 
located in the center of the head plate on 
top of the compressor. Models so equipped 
could be bled of ammonia or air by means 
of these purge valves. 

Other models used an inner head plate 
over the cylinder and an outer or water 
head over the compressor. Such models al- 
lowed water to flow directly over the inner 
head plate. These models were not pro- 
vided with ammonia purges in the head. 

Valves 

The older models were equipped with very 
heavy discharge valves, weighing several 
pounds, which were somewhat noisy in sery- 
ice, although not objectionably so. Later, 
a flat steel disc was used to replace the 
older, heavier type. These were quiet in 
operation but were not as reliable and oc- 
casionally required servicing or replacement. 
See Fig. 2 for valve data. 

A check valve of the ball type, loaded 
with a heavy steel spring was used in the 
older models. Sometimes these check valves 
would “sing,” sending out a distinct high 
pitched note. Where this noise was ob- 
jectionable the ball and spring were pulled 
out for inspection. If the ball and seat 
were found to be perfect, the check valve 
would be reassembled, using a lighter steel 
spring. If the seat, or more rarely the ball, 
was found scratched, a perfect seat was 
first secured and a new ball installed. The 
old ball was usually used to grind in the 
seat and then discarded. Sometimes where 
the ball tended to lift to one side it would 
be found to be eroded. In some cases 
servicemen would grind off a turn or two 
from the original spring and then replace 
it, to cure a noisy check valve. 

Garlock gaskets were used for inner and 
outer heads, as well as for cylinder base 
work, while sheet lead was used for all 
flange purposes. 

Pipe and Connections 

Litharge and glycerine was used on all 
pipe threads. Extra heavy black steel tub- 
ing of 1% inch pipe size was used on all 
models for liquid lines with the exception 
of the four-ton unit, which used 3¢ inch 
extra heavy black steel tubing. For suc- 
tion lines 14 inch extra heavy black steel 
pipe was used for the 1/7 and 1% ton units, 
while 34 and one inch extra heavy black 
steel pipe was employed for the one and two 
ton jobs. Extra heavy black steel pipe of 
114 inch pipe size was used for the suction 
line of the four-ton unit. All connections 
between coils in the refrigerators were of 
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FIG. 2. 


extra heavy galvanized steel pipe. 

All connections were of the flanged type. 
The small steel valves employed on_ the 
units were not provided with valve or hand 
wheels, so that the serviceman had to make 
use of a key or valve wheel to open or close 
the valves. 

Installers of McClellan apparatus em- 
ployed screw fittings wherever possible and 
use flanged fittings for the final joining with 
other pipes or apparatus. All fittings were 
drop forged steel and were never known 
to give any trouble through porosity or 
structural failure. Servicemen, or those 
who are obliged to reinstall a job after mov- 
ing it to another location, are cautioned to 
employ the drop forged fitting, for although 
it is more expensive its high first cost is off- 
set by freedom from leaks, for which the 
cast-iron type is notorious. 

Data on Units 

The first un‘ts to be manufactured were 
1/7, 4, %, 1, 114 and two tons in capacity. 
All of the models were single cylinder com- 
pressor designs, mounted upon sheet and 
angle iron or cast-iron bases. Later, about 
1922, two of the single cylinder two-ton 
models were fastened together to form a 
four-ton unit. The first of these units gave 
but little trouble, but with the newer designs, 
changes in valve construction and later the 
four-ton models, appeared to give trouble. 

A sketch of the suction valve employed 
on some of the later models is shown in the 
cut, (Fig. 2) so that any serviceman can 


SERVICE ENGINEER 


The Serviceman Can Cut a Temporary Valve Out of Sheet Steel to These Dimensions 


cut a duplicate if such a valve is found de- 
fective. While spring steel was employed 
for these valves it is possible for the serv- 
iceman to fashion a temporary one of any 
ordinary sheet steel until one of the proper 
steel can be secured. One such temporary 
valve, made of a piece of sheet steel, oper- 
ated almost continuously for several weeks 
without the least trouble. 


Cooling Coils 

As a general rule all evaporators were 
constructed of extra heavy steel pipe and 
were galvanized upon completion of as- 
sembly. These coils were made of helically 
wound pipe, provided with three strap iron 
retaining strips and were usually suspended 
from the ceiling on through hooks or hung 
on wooden cross-members erected inside the 
box. 

Special decks and baffles were employed, 
so that a definite path was taken by air 
currents. A refrigerator of the iced type to 
be equipped with mechanical refrigeration 
would be completely cleaned out, all old 
decks and ice racks being removed. Then 
the coil supports would be installed, baffles 
set into place, coils hung, and finally, the 
decks raised into place. Drip pans were 
placed on the sloping decks to catch the 
drip. An illustration (Fig. 3) of a typical 
installation is shown, so that the coils, decks 
and general assembly may be observed. 

The four-ton unit was the largest of the 
McClellan line and was produced in 1922. 
It consisted of two regular two-ton, single 
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SHOWING COIL AND DECK AR- 
RANGEMENT 


FIG. 3. 


cylinder compressors joined together by 
means of a spool piece and made use of a 
two-throw crankshaft to operate the piston 
in each separate cylinder. Reference to the 
illustrations which follow will serve to clar- 
ify the construction and assembly of this 
model. See Fig. 4. 

The No. 92 machine, as the four-ton was 
listed, consisted of two sections—one base 
holding the compressor, condenser and re- 
ceiver, while the other base was used to 
mount the motor. 

All of the other McClellan units were of 
the self-contained type, all high side appa- 
ratus being mounted on one base. The four 
ton unit alone required concrete foundations. 
A template was laid over each site (motor 
and compressor) before pouring the con- 
crete, to make certain that the anchors for 
each base were in proper alignment. A one 
inch pipe sleeve was generally slipped over 
% inch anchor bolts to provide a little 
clearance or shift for the bolts. 

No idler was employed on this large unit 
and it was necessary to operate with a fairly 
tight belt, for the drive was short, being six 
feet on shaft centers. Fig. 4 referring to 
this unit gives the layouts for bases and 
may be used to reinstall or move this unit 
from one location to another. Where space 
permits, it is advisable to increase the dis- 
tance between shaft centers. It will be 
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found that the use of a somewhat greater 
distance between shaft centers—say eight 
feet, will permit operation with less belt 
wear. 

The suction line was brought back to the 
unit and then split off into two lines, one 
for each compressor. The individual sue- 
tion openings would be ideal for certain in- 
stallations, such as where there was a high 
temperature coil and a low temperature 
one, for each coil could be piped to its own 
compressor and each unit held at its own 
back pressure. This is one type of com- 
pressor which could use two automatic 
constant pressure expansion valves, each 
operating at its own and at different pres- 
sures. Servicemen who buy up such units 
or reinstall them in new locations for the 
owners should bear this possibility in mind. 

The compressor discharge out of each 
compressor was teed into a cross valve, 
which was located on top of the condenser 
cylinder. In this type, water entered the 
condenser vessel at the bottom, issued out 
of the top and then passed first through 
one compressor jacket to the second jacket, 
thence to the jacket around the shaft seal 
and finally to the sewer connection. 

The water-cooled shaft section had been 
used on some of the two-ton models. Where 
units were located in cold sections the drain 
plugs were usually replaced with regular 
drain cocks for convenience in draining. All 
drain ports must be opened in order to 
drain the various sections. If only one or 
two were opened incomplete evacuation 
would result, with the possibility of burst- 
ing some sections if freezing occurred. 

The McClellan Refrigerating System 

The entire system was assembled in the 
McClellan plant and shipped as completely 
assembled as possible. The machine was 
shipped as a unit, bolted to skids and en- 
closed within a protective crate. The coils, 
decks, baffles, drip pans, pipe, tubing, fit- 
tings, calcium chloride for brine, brine tanks, 
ammonia and cork covering were shipped 
to the location in one shipment, so that the 
installers could proceed and complete the 
installation in as short a time as possible. 
In many cases it was but a matter of hours 
that the refrigerator was transferred from 
ice to mechanical refrigeration, for first 
the unit would be set up in its proper locs- 
tion, electric lines installed, water lines 
brought to the unit and the ammonia lines 
carried to the refrigerator, before the old 
ice decks in the box would be dismantled 
and removed. Decks and baffles were made 
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FIG. 4. GENERAL LAYOUT OF MODEL 92 MACHINE 


to exact size and shipped so that they could 
be slipped into place without altering. Coils 
were of course proportioned and in many 
cases the installers would cut the pieces of 
pipe which were to join the coils and apply 
the fittings prior to setting the coils in 


— Shop Tests 

The refrigerating machine unit consisted 
of a compressor (CP), belted to a motor 
(M), controlled by a water switch (S), and 
a condenser (C) and a receiver (R); all 
of which may be identified and located by 
reference to Figs. 5, 6 and 7. 

The compressor valves were tested in the 
shop to hold at a pressure of 250 pounds 
per square inch. The cylinder walls were 
tested to hold against leakage into the water 
jackets at a pressure of 800 pounds per 
square inch; the bearings accurately aligned 
and the stuffing boxes packed and tested. 
Crane packing was used in most models for 
sealing the shaft. 

Condenser, receiver and expansion coils 
were tested to withstand a pressure of 400 
pounds per square inch. The water switch 
was adjusted to operate on a pressure of 
five pounds per square inch or more. The 
well in the compressor crankcase was filled 
to the proper height with the correct oil. 
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Instructions on the Installation and 
Testing of a McClellan Refrigerating 
System 


Machine Location 

Before a job was estimated the salesman 
had to provide a sketch of the layout, giv- 
ing the dimensions, condition, insulation and 
load of the refrigerator, as well as all doors, 
passages, etc. The owner was consulted in 
regard to the location of the machine unit. 
Where a choice of several locations was had 
the machine would be placed as near as 
possible to the refrigerator, or brine tank, 
to minimize the length of the piping con- 
nections. All connecting lines between re- 
frigerators had to be cork covered and 
these lines were run as direct as possible, 
for considerable expense was involved in 
providing cork covering for these lines. All 
boxes and their coils were in series, as a 
single diaphragm type of automatic expan- 
sion valve was used as a throttle device. 

A firm timber or better still a concrete 
foundation should be provided and same 
should be free from vibration. Many units 
were installed in basements in which there 
was no concrete floor and the units placed 
directly upon the earth. Such units would 
move and eventually result in leaky lines. 
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Where the units were located upon floors 
ibove street level it was usual to use long 
timber bearers (usually 4 inches by 6 inches) 
which would extend over as floor 
beams as possible, to eliminate the possibil- 
ity of vibration. Many local ordinances of 
recent date prohibit the installation of am 
monia apparatus above the street level. 


many 


Water Connections and Valves 

The water inlet valve (17) was installed 
as near the condenser as possible, in a con 
venient place for easy manipulation, for 
this was the valve used to start and stop 
the apparatus. In many cases this valve 
would be located in the store, with the ap- 
paratus in the basement, so that the owner 
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Diagram for No. 4, No. 5 and No. 6 Machine. 
FIG. 6 


could start and stop the apparatus without 
going to the basement. Where this was 
done, an auxiliary valve was installed near 
the machine, so that the unit could be started 
and stopped by a serviceman testing or 
working on the unit. 

It was desirable that no other stop valves 
be located in the line between the water 
inlet valve and the main shut-off valve on 
the supply line to the building. 

The water outlet valve (18) was installed 
and connected to a waste line or sewer pipe. 
The drain line was provided with a con- 
tinuous downward pitch from the _ point 
where connection was made to valve (18) 
and where it connected with the waste or 


(Continued on Page 46) 
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|. RECOGNIZED FAVORITES 


(THE preference for ESOTOO and V-METHL-L, the refrig- 

erants with less than .003% moisture, is mounting higher 

. and spreading more widely. These twin refrigerants of super- 
lative quality are now the favorites with air-conditioning and 

refrigeration experts on every continent, because of their 

a purity, their dependability and our rapid delivery service 


which encompasses the entire world. 


out 
was 


re If you have any special EXTRA D>) 2a 
MLO} [ole 


” problems of refrigeration 


ves or air-conditioning, write 





iter 

™ to F. A. Eustis, Secretary, and 

led Virginia Smelting Co., LV E W/ . Til . 

ipe- x Vy . =| ‘ 

pe 131 State St., Boston, Mass., . AWN Hm OS Se 
. for inf ation and advice PRODUCTS OF 
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drain line so that there would be no danger 
of the line stopping up or being obstructed. 
This was very carefully followed in cases 
where the machine was located in quarters 
where the winter temperatures fell below 
the freezing point. 
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R—receiver 
S—water switch 
LG—low-pressure gauge 


HG—high-pressure gauge 
FIG. 7 


CP—compressor 
M—motor 
C—condenser 


The local plumbing laws in many instances 
require that the waste water drain into a 
sink or sump. In other localities the waste 
line can be connected directly to the sewer. 
It is really advantageous to have the waste 
line end in a sink or drain, as the flow of 
water can be visually observed and even 
tested if the machine is suspected to be 
leaking ammonia into the cooling water. 

If a rise in the drain line was unavoidable 
due to the fact that the machine was lo- 
cated at a lower point than the connection 
to the waste pipe, or due to the fact that 
the drain had to empty into a waste sink, 
it was customary to insert a tee at the low- 
est point of the drain line and either make 
use of a pipe plug set in with graphite or 
of a regulation brass drain cock. This 
would permit the draining of water from 
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the line, so that the machine could be made 
safe in freezing weather. 


Water Switch Adjustment 

The water switch was dependent upon 
water pressure for actuation and was ad- 
justable through the pressure adjusting 
nut (40) as shown in illustrations 5 and 6, 
The pressure at which the switch would 
throw was governed by this adjusting nut. 
If turned to the left, the switch would throw 
at a lower water pressure, while if turned 
to the right, it required increased water 
pressure to operate it. 

Switches were adjusted at the factory to 
throw on a water pressure of five pounds 
per square inch and it was found that this 
setting was satisfactory for nearly all in- 
stallations. The setting should not be 
changed unless necessary. 

Wiring 

The water switch was provided with a 
starting switch and fuses for the motor. 
The water switch, motor and electric cur- 
rent supply had to be connected. Generally 
a cut-out switch was inserted in the electric 
line to be used as a manual control. 

In the case of automatic control, the wir- 
ing connections included an automatic con- 
trol panel and a thermostat installation in 
the refrigerator. The thermostat required 
careful placing in the refrigerator, for if 
located in a dead air pocket, in the cold or 
warm air current, or near the door, unsat- 
isfactory control would result. 





To Be Continued in October 
In the coming issue, the author discusses 
further, piping the expansion valve, suc- 
tion line, safety valves, adjustments, etc. 
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A MESSAGE 
FROM THE PRESIDENT 
URING the first two weeks after mail- 
D ing literature and plats for the ex 
hibit space at the annual convention to be 
held in Chicago Nov. 3-4-5, over 50 per cent 
of the space was contracted for. 

This report was given me at the end of the 
two week period and it proves that the 
Refrigeration Service Engineers Society is 
now firmly established and has been ac 
cepted by the industry as a sound organiza 
tion thoroughly worthy of their support. 

There is no more holding back by the 
manufacturers to see whether their competi- 
tors are going to exhibit, no more doubts in 
their minds as to whether it is worth the 
money and time they have to spend on their 
display, no more question about the people 
who attend this convention being the people 
they want to reach. 

The last report shows that 100% of the 
exhibit spaces are sold and paid for and that 
we will have to open up additional spaces 
for the late comers. We are fortunate to 
be able to serve as many exhibitors as may 
apply for space. 


— 


RT) Pe laggy 
t wet RE 


The complete sell-out of the estimated re- 
quirements of space proves that at our con 
ventions are assembled the greatest number 
of actual customers representing this phase 
of the industry; namely, the servicing busi- 
ness, the buyers of both original equipment 
and replacement parts for several million 
refrigeration systems. 

At no other place is it possible to as- 
semble all of these men, because at no other 
place do they cater directly to the refrigera- 
tion service engineer and at no other place 
do the entire activities center around this 
phase of the industry alone. 

Here we are able to meet a great number 
of the manufacturers personally, and to 
hear them speak on their products, here we 
may meet with other men in the same line 
of endeavor in which we are engaged, and 
here we may participate in discussions on 
questions of vital interest to us alone. We 
do not have to spend time listening to 
speeches and talks which are of interest to 
some other branch of the industry, nor do 
we have to hunt around among many ex- 
hibits to find that which is of interest to us. 
Here we have everything of interest to us 
concentrated under one roof under the spon- 


ONN 
TOOLS 


No. [D2 Set 


(19 Pieces) 


Cee 
Pie ES 


A Sadle Tool- A Complete Set - It’s “The Finest Money Can Buy” 


Bonney Tools have earned the reputation of 
‘ The Finest That Money Can Buy” over a long 
period of years. Hundreds of mechanics who 
bought their first Bonney Tools ten or more 
years ago are still using those same tools today 
with complete satisfaction. 

In addition to a standard line of sockets with 
detachable handles and attachments, box and 
open-end wrenches, chisels, punches, screw 

\ 
Every mechanic needs 
Catalog No. 137 


Bonney 
\ 64 pages jammed full 
of tools for practically any and every 


drivers and pliers—all of which may be bought in- 
dividually or in sets—the Bonney Line includes a 
full assortment of specialized tools for refrigera- 
tion service work. Each for its particular job is 
‘**The Finest Money Can Buy.”’ 


BONNEY FORGE & TOOL WORKS 


ALLENTOWN, PA. 
Stocked by Leading Jobbers Everywhere 


' Gentlemen- 


' 
: Please send me a copy of Catalog No. 137 
' 


job that comes along. Get a copy from ‘ hs beatae Causes pie ede 
your jobber or mail us the coupon today. 1 St. & No 


U 
1 Mail Coupon Today | Clty & State 
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sorship of the Refrigeration Service Engi- 
neers Society. 

Make it a point to be at this convention, 
combine business with pleasure, and enjoy 
every minute of the time spent with the 
other members of the society, November 3- 
4-5 at the Stevens Hotel in the great City 
of Chicago. 

Paut Jaconsen, .Vational President. 

x S & 
100 PERCENT EXHIBIT 
SPACE SOLD 
rN\HE allotted space for exhibits at the an- 
nual convention of the Refrigeration 

Service Engineers’ Society, to be held at the 
Stevens Hotel, November 3-4-5, has been 
subscribed for 100 per cent, necessitating the 
opening of additional space. 

Referring to the plan published in the 
June issue, this additional space will be 
back-to-back with spaces 46 to 56, increasing 
the total width of the exhibit hall. A total 


of 65 spaces have been sold to date, or 


87 percent of the newly allotted space. 

New exhibitors, together with the space al- 
lotted to them, which have been added since 
the August issue, are as follows: 


46—Bush Mfg. Co., Hartford, Conn. 

57 and 58—Copeland Refrigeration Corp., 
Detroit, Mich. 

63— Universal Cooler Corp., Detroit, Mich. 

66—Weatherhead Co., Cleveland, Ohio. 

The complete sell-out of the allotted exhibit 
space is without doubt a positive indication 
of the high degree of success of the coming 
convention. Such a splendid array of re- 
frigeration equipment and supplies cannot 
help but draw a large attendance of mem- 
bers and visitors from all branches of the 
industry. This part of the convention alone 
will be a very liberal education to those 
who are interested in improving their 
methods and the equipment they use to that 
of the latest design. 

Without doubt, it will be the greatest show 
of its kind. Don’t miss it! November 3-4-5. 


x SS 
MEMPHIS CHAPTER 


N reports just received from the Mem- 
phis Chapter is contained a record of the 
election of their officers for the fiscal year, 
as follows: 
President—W. C. 
Ist Vice-President 


Easley 


-Hall Moss 





dustry for the last fourteen years. 


cylinders and crankcase in one piece. 





“Chieftain ”’ 
Quality 
Built 
Compressors 
and 
Condensing 
Units 


are designed to give you many years of quiet, 
efficient and trouble free service by Engineers 
who have been serving the refrigeration in- 


They have again “scored a hit” with a new “V” type four cylinder compressor which 
is designed for use with 4 to 1 HP motors. 
proven so successful in “Chieftain” household and light commercial units are now in- 
corporated in this new four cylinder model. 

Mechanical improvements include, force feed lubrication to piston pin and connect- 
ing rod bearings, positive alignment of cylinder bores with main bearings by casting 
Adjustable suction shut-off valve, interchange- 
able parts with single and twin cylinder models. All compressor parts are machined 
to precision limits on up to date equipment and assembled in glass enclosed rooms 
where only filtered, dust free air is admitted. 


Write for our latest descriptive catalog 


TECUMSEH PRODUCTS CO., 


Refrigeration 


All of the advanced features that have 





TECUMSEH, MICH. 


Division 
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2nd Vice-President—Bill Thompson 

Secretary-Treasurer—J. H. Riehlmann 

Sergeant-at-Arms -C. G. Gibson 

Chapter Representative—R. J. Rick 

Chairman of Educational Committee—B. 
, Bridges 

Board of Directors: Boyd Evans, Bruce 
Killough, A. R. Black, I. L. Thompson. 

At a later date, the following committees 
were appointed by the newly elected presi 
dent: 

Entertainment: Boyd Evans, G. W. Dot- 
son, and J. H. Riehlmann 

Finance: R. F. Weidlein, Bill Thompson 
and J. H. Riehlmann 

Examining: B. L. Bridges, Bruce Killough 
and A. L. Black 

Code and License: Hall 
Bridges and Boyd Evans 
Grievance: Cecil Turner, B. L. 
and C. G. Gibson 


Moss, B. L. 


Bridges 


Mandarin Hotel. Members and their friends 
and guests turned out in full force for a 
very enjoyable dinner, after which every- 
one danced ’til the wee hour of two A. M. 
A good time was reported by all, with the 
hope expressed of more such affairs. 


Meeting of Aug. 11, 1937 
By J. H. RIEHLMANN, Secretary 
3077 Summer Ave., Memphis, Tenn. 

The regular meeting of the Memphis 
Chapter of the R.S.E.S. was called to order 
by President Easley. 

Minutes of the previous meeting were read 
and approved. 

Applications for membership: Wm. W. 
Canard, Associate; Herbert Ashworth, As- 
sociate; Herbert L. Passar, Associate; W. 
W. Waters, Associate. 

President Easley appointed for the Audit 
Committee: Riehlmann, Weidlein and Boyd 


Evans. 
Mr. Easley tendered his resignation as 
President of Memphis Chapter, owing to the 


Visiting: C. G. Gibson, and Ed Hunt 
Local Publicity: Bill Thompson 
Membership: Bill Easley. 

The installation of officers took place at 
dinner-dance, held on August 4, at the 


Come to the Convention 
November 3-4-5 


YWHen you purchase gauges for use in air 
conditioning and refrigeration work you 


should ask yourself two important questions. 
First, are these gauges built with precision 
manufacturing methods and second, have the 
gauges proved that they can “take it” under 
service conditions? 

Marsh gauges measure up to both of these 
important standards. They are built by an or- 
ganization that, since 1865, has been constantly 
improving the methods and facilities for making 
gauges to the highest standards of accuracy. 
The service records of the thousands of Marsh 
gauges in use today, stand as an eloquent testi- 
monial to the fact that only time can test a 
gauge. 


Marsh gauges and 
other instruments 
are covered in a new 
Befrigeration Cata- 
log. It tells all about 
the Marsh Recali- 


JAS. P. MARSH CORPORATION 
2059 Southport Avenue, Chicago 
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fact that he is going to New Orleans and 
would be in Memphis but once a month. The 
chapter would not accept his resignation, 
but gave him a thirty-day leave to find out if 
he would like his new position, and if not, 
he is at liberty to return to Memphis and 
he accepted back in his present office. 


ss S 


VIEWS AND REVIEWS 
By HERMAN GOLDBERG 

T some time or other 

in every person’s nor- 

mal existence the question 

arises as to what becomes 

of the beautiful babies 

after they grow up. It is 

hard to figure just what 

element of human chemis- 

try will take a beautiful, 

blue eyed baby and develop it into a gan- 

gling sour-puss, know-it-all, or other charac- 

ter. It certainly takes a lot of imagination 

to place the hard, bitten, disillusioned man 

in his 40’s and 50's in the same trend of 
thought. 

Nature, of course, has its elements in this 

transition, but the main ingredients seem 

to be ens by the ne whom we asso- 


Snap -On 





SPECIALIZED TOOLS FOR 
REFRIGERATION SERVICE 


The R-200B set (illustrated) is composed of units 
designed especially for installation and servicing of 
refrigeration eqt t cont 
a_ reversible type. ratchet with 1/4” 
square opening for work on valve 
stems . . 144” extension . . 
adaptor plugs . . . 1 Kerotest valve 
packing nut socket ‘ 5 
square valve stem sockets . . . 
5 packing gland nut sockets, 
and 7/16”-1/,"-9/16” double- 
broached Hexagon sockets. 
Available only through our 
own branch distributing ware- 
houses located in 37 principal 
cities. See Snap-on Tools, 
Inc. in your city phone di- 
rectory or send coupon be- 
low. 





SNAP-ON by INC. 
KENOSHA, WIS. 


C) FREE Literature on refrigeration 
tools and 136-page FREE catalog. 

© Show me No. R-200B Set. 

Name 


Address 


ciate with in our everyday existence. It is 
practically impossible to gauge how much 
effect our friends and acquaintances, as 
well as personal enemies have upon our 
characters, but the fortunate person is one, 
who through circumstances to meet 
a preponderance of people who have culti- 
vated better and more even ways of living 
and of earning a living. 

Circumstances, however, are such that a 
great portion of the people do not have an 
opportunity of meeting others who may be 
indirectly beneficial to the building of their 
characters. This is one of the reasons why 
lodges and group associations flourish. 


is able 


In our own individual field of endeavor, 
the Refrigeration Service Engineers’ Society 
fulfills this unique position, as through its 
doors we have received not only members 
who are highly respected because of their 
top positions in the industry, but we have 
members whom we are proud of who are at 
the bottom ring of our business. 

It stands to reason, of course, that the 
many types of men associated with the R. 
S. FE. S. throughout the country have very 
few opportunities to get together except at 
our annual Convention, and, we have found 
in the pet as we will again at our Chicago 


R - 200B 
Refrigeration 
Set Designed 


especially for 
PS, refrigeration work. 
Complete in metal 


Jen oe ee ee ee ee ee ee a box. 
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Convention this year, that the R. S. E. S. 
is a tremendous national organization of 
friends connected in the same industry. 

Our conventions, as successful as they 
are, should not be looked upon only for the 
good times and educational features which 
we derive from them. Many men look for 
this time as a definite setting in which they 
can meet the greatest number of friends 
at a given place and on common ground. 

As in all other new industries, tremendous 
fortunes have been made in refrigeration 
and air conditioning by men who started 
evenly with others, but because of circum- 
stances were able to far surpass their old 
friends. These men welcome the dates of 
the R. S. E. S. Convention so that they can 
greet their old friends and talk about old 
times. For the new-comer, and the imagina- 
tive persons in our line of business, there is 
no finer way of making good associations 
than through meeting the fine body of men 
who will attend in Chicago in November. 

“YOUR FRIENDS WILL BE AT THE 
CONVENTION.” 


Z 
ANNUAL 
h CONVENTION 


“AND_EXHIG 


REFRIGERATION SERVICE 
ENGINEERS SOCIETY 
STEVENS HOTEL:NOV. 3-4-5 


—s- 
THE “CONTRIBS’ COLYUM” 
By THE KINGFISH 

HOT and hectic summer has passed 
4 the zenith once more, and we can again 
breathe a little more freely and snatch a 
few hours’ sleep at night. How has your in 
come been? 





HE success of any refrigera- 

tion or air conditioning sys- 
tem is absolutely dependent 
upon tight connections. 


Imperial fittings in both S. A. E. 
flared types and solder fittings 
have been especially designed 
for refrigeration work—they are 
not a worked over line of auto- 
mobile couplings. You can feel 
certain that they will remain 
tight throughout the entire life 
of the installation. 


IMPERIAL BRASS MFG. CO. 
1204 W. Harrison St., Chicago 


IMPERIAL Zz 


ese 


TIGHT CONNECTIONS with these fittings 


$. A. &. 
FLARED FITTINGS : 
Nuts, tees, elbows and crosses are made from 
brass dorginns and wil wat ack, oF split. these 
fittings are heav ‘ 


ORDER FROM 
YOUR JOBBER 
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VALVES - TOOLS - CHARGING LINES - FLOATS - DEHYDRATORS - STRAINERS 


is 
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We see that the editor has a new assist- 
ant, Harry Busby, and that he is busy writ- 
ing editorials and general articles. 


We hear that Paul Jacobsen’s bookkeep- 
ing system reveals his venture into the 
chicken business rather unprofitable, but 
he is determined to “get his price” even if 
it must be $1.00 per lb. Is the reduction 
from 500 chicks to 200 chickens due to natu- 
ral losses, Paul, or to a healthy appetite? 





HERMAN GOLDBERG CO. 


Manufacturers’ Agent 
ANSUL CHEMICAL CO. 
Sulphur Dioxide —Methy! Chloride 
AMERICAN INJECTOR CoO. 


—Valves 


RANCO 


—Controls 


STANDARD REFRIGERATIONCO. 


Evaporators —Condensers 


9 S. CLINTON ST., CHICAGO 

















Shop Practice Included 


Nothing Ree been overlooked to make U. E. I. 
training thorough and practical in every respect. 
Following the spare time home study that gives 
the principles of refrigeration and their practical 
applteation to ALL T of equipment, > Be 
men get two weeks of actual servicing and instal- 
ling a on all types of “ran and com- 
enero peMasseting equipmen 
- trained men are fully “trained. Some 
om pF F NO 


Utilities 
Engineering Institute 


404 N. Wells Street Chicago 
17 W. 60th Street New York 

















So many new chapters are being formed 
that we can hardly keep up with them, but 
we extend a cordial welcome to all the new 
members and the new chapter officers. 


We hear that McCauley has announced 
Pittsburgh is in the race for the 1938 con- 
vention and that they have the backing of 
the various civic authorities. Good luck to 
you, Pittsburgh. 


From all reports, our convention commit- 
tees in Chicago are going strong and ac- 
cording to these reports, we shall have a 
real pacemaker of a convention. 

We read that the shape of a B.t.u. has 
finally been determined—IT IS SQUARE. 
If you do not think so, just ask Ray Polley 
of Mills Novelty Co. 


100% of the exhibit spaces sold at the last 
report—there certainly will be something to 
look at during the week of the convention. 


It appears that the jobbers are still sell- 
ing parts to individuals at the same prices 
quoted service companies. We were under 
the impression that the National Jobbers’ 
Association was to control and curb these 
practices. 


Have you received your 1938 membership 
certificate yet? Hurry, hurry, hurry! After 
September 1, you stand temporarily sus- 
pended if your dues are not paid. 


It is rumored that the latest addition to 
Paul Jacobsen’s business ventures is a gas0- 
line service station. How about it, Paul? Is 
this just “Gas” or have we heard correctly? 





Ice Engine —Gasoline Powered 


Engine and Compressor one balanced Unit de- 
signed and built by the largest manufacturers 


of Gasoline Engines in the World. 
Compressor, 24x1% is driven at 625 RPM, one- 
half Engine Speed, and is oiled for life. Engine 
displacement 8.95 cu. in. Compressor—5.96. 
Ideal for grocery and delicatessen Cabinets, me- 
dium size display and Freezer Cases, Ice Cream 
Cabinets, Soda Fountains, Milk Coolers; Multi- 
ples of domestic Cabinets or small commercial 
Units. 


Price reasonably low, liberal dealer discount 


Send for Free Illustrated and Descriptive Folder of 
Ice Engine and Netco Milk Cooler 


NATIONAL ELECTRIC TOOL CO. 
Dept. R2 558 W. Washington St., Chicago, Ill. 
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TOLEDO SERVICEMEN APPLY 


FOR NATIONAL CHARTER 


rmHROUGH the courtesy of the Toledo 

Edison Company, the assembly hall was 
provided for preliminary meetings of a 
group of servicemen interested in the forma- 
tion of a local chapter of the R.S.E.S. 

Mr. A. J. King, who has been a member- 
at-large of the Society for a number of 
years, was elected Temporary Chairman, and 
Mr. H. C. Benington, Temporary Secretary. 
At a meeting on August 26th, National Sec- 
retary H. T. McDermott, was present to dis- 
cuss the purposes and objects of the national 
organization, and to outline the procedure 
necessary for application for a charter for 
the local chapter. Accordingly, a petition 
for charter was signed by approximately 25 
members, and arrangements made for the 
definite establishment of Toledo Chapter. 
All servicemen located in the vicinity of To- 
ledo are invited to affiliate themselves with 
this newest chapter. 


xs SS 
UNIQUE PROGRAM PLANNED 


FOR R.S.E.S. CONVENTION 
tes of the more important convention 


committees actively at work is the Pro- 
gram Committee, which will present the edu- 
cational part of the convention. 

The program is planned so that the au- 
thors of the various papers can place their 
subjects before the convention in an interest- 
ing, comprehensive and instructive manner. 
The program will be confined to the hours of 
10 a.m. to 1 p.m. 

The Entertainment Committee will have a 
number of prizes to award for various activi- 
ties, such as door prizes for the banquet, 
keno games for the ladies, and, of course, a 


number of prizes for the big Monte Carlo 
night, which will be held in the exhibit hall 
on the second day of the convention. 


SSS 
J. Sherman Covert 
Michigan 
Sincere wishes for the successful continu- 
ance of your excellent magazine. 


Chas. A. Wilhelm 
New York 

I would like to take this opportunity to 
say THe RerriGeraTion SERVICE ENGINEER 
is the best help a serviceman could have. 


REPLACEMENT GASKETS 
FOR ALL MAKES 


Metallic Gaskets that 
hold regardless of what 
the refrigerant may be 
and will not shed par- 
ticles of material to clog 
up important working 
parts in a machine. 
Send for catalog listing many 
“orphans” not available else- 
where. 


CHICAGO-WILCOX MFG. CO. 


7701 S. AVALON AVE., CHICAGO, ILL. 














General Electric, Westing- 
house, Majestic, Gibson- 
Hermetic Units 
Rebuilt or Repaired 
Complete MACHINE SHOP SERVICE 
on all makes of both domestic and 
commercial units. All units com- 


pletely tested and guaranteed. Write 
for our latest price list. 


ALLIED REFRIGERATION 
PRODUCTS CO. 


1947 Flushing Avenue Brooklyn, New York 














UNIT BLOWERS 


Air-Conditioning Coils 


FIN COILS 


REMPE COMPANY 
340 N. Sacramento Bivd. ¢ Chicago, Illinois 


Pipe Coils 


54” -" 34," eo 1’ 
Steel or Copper 
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MILD 
COMPRESSORS 


* FOR COMMERCIAL USE 


Mills Novelty Company 
4100 Fullerton Ave., Chicago, Ill. 


Sold Only Through Servicemen, Dealers and Distributors 








COMPLETE STOCK OF 
REFRIGERATION PARTS 
— TOOLS — SUPPLIES 


ONE DAY DELIVERY 
Writefor Catalog & Price Challenger 


Wholesale Only 


REFRIGERATION PRODUCTS, inc. 
122 W. Illinois St., CHICAGO, ILL. 


KRAMER 
COIL PRODUCTS 


—A Complete Line 
Send for Catalog 
TRENTON AUTO 


RADIATOR WORKS 
TRENTON, N. J. 


Kramer Auto Radiator Corp, Kramer Auto Radiator Ce. 
New York, 4. Y. Pittsburgh, Pa. 











Krupp Valves & Water Regulators | 


September, 1937 


for Ammonia Service 


Our semi-steel valves have 
new features: the improved 
swivel seat, new bonnet con- 
struction and pressure cap 
lock. All valves contain the 
highest grade metallic pack- 
ing. 

Descriptive literature mailed 
upon request. 


for Methyi-Freon-Sulphur 


Water valve body is made of 
cast bronze and has renew- 
able rubber composition seat. 
Noiseless in operation. The 
frame is so designed that ad- 
justments can be made easily. 
Operating range from 50 to 
150 Ibs. 


CYRUS SHANK CO. 
625-631 W. Jackson Bivd., CHICAGO, ILL. 


Manufacturers of Krupp Valves for Mechanical Refrigeration 
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SERVEL PARTS TO BE SOLD 
THROUGH JOBBERS 
RECENT 
Reed, service manager of Servel, Inc., 
states the following: 

“For many years, it has been our aim 
and policy to make Genuine Servel parts 
readily available for the repair of Servel 
electric domestic and commercial equip- 
ment. We have cooperated closely with 
responsible independent service companies, 
many of whom have been privileged to ad- 
vertise as ‘Authorized Servel Service.” With 
few exceptions, our trust in these organ- 
izations has been well placed. Most of them 
have been found to be competent, earnest 
and reasonable in their charges. To further 
cooperate with such organizations, we are 
inaugurating a plan that will enable service- 
men to obtain Genuine Servel Parts more 
quickly and more easily by merchandising 
these parts through refrigeration supply 
jobbers. 

“It is anticipated that this widening of 
the channel of distribution will react to the 
benefit of the user and to the advantage of 
the serviceman in the increased assurance 
that Genuine Servel Parts are quickly 
available from a nearby source. Few will 
question but that the equipment manufac- 
turer should be best able to supply the 
replacement parts that are the most suit- 
able to use in repairing his equipment. He 
is more intimately familiar with all the fac- 
tors to be considered in the design, material, 
processing and production of the part. 
Moreover, due to the large quantities in 
which he manufacturers, he is better able to 
put full quality in the part at the lowest 
price. 


announcement by P. B. 


“Stocks of the most commonly used parts 
will be maintained by supply jobbers in 
various cities selected to most promptly and 
effectively serve the trade. The names of 
these jobbers will be made public in the 
near future.” 


xs SS 


AIRO SUPPLY CONDUCTS 
WORLD SERIES CONTEST 
¥ connection with a drive for new 
Airo Supply Co., of 2726 N 


cus- 


tomers, the 





TRY THIS THERMOMETER 
ON 15 DAY TRIAL 


@ Here is a reliable recording ther- 
mometer at a price you can afford. 
Only $18! Designed particularly for 
service work. You must see it to 
appreciate its exclusive features; 
to learn why it is easy to operate. 
Hundreds use Practical thermom- 
eters to check refrigerators, air-con- 
ditioners, etc. Find out all about this 
instrument. Ask your 

jobber or write to us. 


SEND FOR TRIAL OFFER 
Mail this ad with your letterhead 
to get latest folder on this amaz- 
ing instrument and 15 Day Trial 
inspection offer. 


PRACTICAL ovendins 


Practical instrument Co., 2717G No. Ashiand, Chicago 





C OLIR OL:: "you WANT 


DIAL IN THE 


ye ae ee COOLER 


Easiest to sell. 
drinks, etc. 
trol. Accurate. 


steam or chemically cleaning of beer coils. 


A Source of Quick Profits 


For beer, 
Fits standard beer coil box. 
Costs less to install and operate. 


root beer, water, carbonated 
Perfect foam con- 
Permits 


All refrigerants. 


COMMERCIAL COIL & REFRIGERATION CO. 


459 North Artesian Avenue, 


Chicago, Illinois 


R JOBBER OR WRITE DIRECT. 
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Ashland Ave., Chicago, IIl., is conducting a 
new contest which offers as a prize, a free 
trip with all expenses paid, including trans- 
portation, hotel and meals, to the World 
Series. 

In order to win this attractive prize, all 
you need do is send a letter, stating in 50 
words or less why you like to buy from the 
Airo Supply Co., and giving them an orig 
inal slogan to go with their name. 

A folder now available, giving the details 
and rules of the contest, may be obtained 
from Airo Supply Co., if you have not al- 
ready received your copy. 


DENNIS GASKETS 
(P=—=——=— FOR ALL MAKES 
REFRIGERATOR 
DOORS 


A complete line of 
rubber - coated, 
packed Gaskets and 

extruded rubber Gaskets that last longer 
—retain higher efficiency—because made 
of finest materials and workmanship. 
Write for free samples, giving your job- 
ber’s name and address. 


Ww. J. DENNIS & CO. 


2110-20 WEST LAKE ST. «<<« CHICAGO 





A complete line of standard 
parts carried in stock at all times 


PART 


TOOL 
SUPPLIE 


H. W. BLYTHE COMPANY 
WHOLESALE ONLY 


2334-38 South Michigan Ave., CHICAGO, ILL. 


Everything you need to do 
a better and faster repair job 


The best there is on the 
marke’. Write for catalog 








FEDDERS ISSUE NEW 
BULLETIN A537 
NEW 55-page bulletin, Number A537, 
has just been released by Fedders 
Manufacturing Co., of Buffalo, N. Y. 

This bulletin, similar to but much larger 
than the former one of its kind published, 
contains a reprint of the Engineering and 
Service Articles, by Joe Askin, appearing 
in the Fedders News. The many requests 
for this book have necessitated a re-issue, 
which has been enlarged to accommodate 
the more recent material. 

The service engineer will find contained in 
the bulletin, an interesting section devoted 
to service tips, which are well worth know- 
ing. If you haven’t already received a copy, 
you may obtain one from the Fedders Manu- 
facturing Co. 


x SS 


PENN ELECTRIC ANNOUNCES 
RECENT PERSONNEL CHANGES 

JAUL O. PENN, formerly manager of 

Penn Electric Switch Co.’s Detroit Office, 
has been named assistant to Malcom E. Hen- 
ning, Penn executive vice-president, in an 
announcement issued recently by Mr. Hen- 
ning. In this position, Paul Penn will be 
located at the company’s new office and fac- 
tory at Goshen, Indiana. 

At the same time, Mr. Henning announced 
the appointment of P. L. Tolerton as man- 
ager of Penn’s Detroit office. 

“This transfer of Mr. Penn and addition 
of Mr. Tolerton to our staff have been 
made,” said Mr. Henning, “to enable Penn 
Electric Switch Co. to maintain a much 
closer contact with customers in the heat- 
ing, refrigeration, air conditioning, pump 
and air compressor fields. 

“Mr. Tolerton, a graduate engineer, has 
had much experience in the control field. 





Condensing Unit 
Style D7-MA 


222 N. Vermont Ave. 
Los Angeles, Calif. 





STARR FREEZE 


DEPENDABLE COMPRESSORS AND CONDENSING 


UNITS 
1-2-4 Cylinders—'/e to 10 H.P. 


The most profitable and complete line 
to select from—just the size to build 
that refrigerator,—to assemble that 
condensing unit or to replace that old 
worn-out compressor. 


THE STARR COMPANY, Richmond, Ind., U. S. A. 


2025—ist Ave. North 
Birmingham, Ala. 


1222 Huron Road 
Cleveland, Ohio 


Compressor 
Style J 
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and Pressure Instruments” has just been 
published. It is more than a regular listing 
catalog for it presents information in a 


A58i, . “ | clear, understandable way on the latest 
edders : ' , TAG developments, many of which have 
‘ ‘ , ' never before been published. 
larger Mi / 4 Complete data will be found on indicating 
lished, — a and recording controllers for temperature 
= and 2 and pressure, recording thermometers, re 
Paring s “ cording pressure gages and dial indicating 

quests thermometers. 
issue, ‘ ? The many illustrations not only show how 
odate ’ these pressure spring instruments operate, 





ned j 
wall SAVE TIME and MONEY! 


cnow- P. L. TOLERTON P. O. PENN IDEAL Solderless } 
copy, : : = i lt Tapeless TORS 


For several years he was in charge of Penn’s 








Mf anu- 
*hies Se — ac hs P sale BETTER ELECTRICALLY 
Chicago Office. He also has had broad sales sp RONGER MECHANICALLY 
and engineering exper.ence In the commer- Take the place of more expensive, solder, 
: oa . . tape and blow-torch method, eliminating 
cial refrigeration field. open flame hazards. Widely used by Re- 
“Mr. Penn, also a graduate engineer, has ——) SETTER! GUISE 
been in charge of our Detroit office for six No tools required. Simply thread on with 
vears. Prior to that time he was connected Se Sages. Unaffected by heat, cold or 
. ° x * . . ° 8 
or of with Westinghouse Electric and Mfg. Co. in Fully approved. Listed by Underwriters’ 
) fi the heavy traction sales division.” fr genoa 
we: — aia F IDEAL COMMUTATOR DRESSER CO. 
Hen- xX 1093 Park Ave. Sycamore, Illinois 
n an 
a GILMER APPOINTS 
ll be NEW DISTRICT MANAGER 
me . vey . } ad : . @ Every month we 
fac- HE L H. Gilmer Co. announces the al oan Gaels a 
appointment of William S. Foley as ee me em 
hr > . rm . asket. tch this 
need District Manager of the Pittsburgh terri- famee conaietn. 


JARROW gaskets 


man- tory for Gilmer Belts for electric refrig- 
are made to the 








erators, washing machines, pumps and other manutectncees’ 4po- 
ition small drives. His office is in the Clark cifications. Insist on 
been Building. : pec esl gu for 
enn SSS 
nuch 
eal TAG ISSUES NEW CATALOG JARROW PRODUCTS CORPORATION 
ump NEW 56-page book entitled “TAG 420 N. LaSalle St., Chicago, Il. 

Indicating & Recording Temperature 

has eee ee ee — 
ield. 
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REFRIGERATION and 
AIR CONDITIONING 


Complete Stock — Quick Service — 
Money-saving Prices 
EVERTHING YOU NEED FROM ONE SOURCE 


CHICAGO: 2732 N. ASHLAND AVE 


~ AIRO SUPPLY CO. Newyork: 17 W. 60th ST. (at Broadway 
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"ON PROFITS... 


WITH THIS PROTECTION 


Worn cylinders and in- 
efficient piston seal are 
gangsters that “cut in” on 
every cent of profits a 
compressor aims to pro- 
duce. Running time is 
longer, power cost is 

greater, wear and tear proceeds at a 
faster pace. But when you put Silver 
Seal Piston Rings—the rings with the 
white bearing metal insert—on the trail, 
this larceny is stopped—cold! 

Here’s the understandable superiority 
of Silver Seal Rings. The babbitt metal 
insert—two in wider-faced rings—is sup- 
ported by and projects beyond the face 
of the ring. This anti-friction metal 
quickly conforms to cylinder irregulari- 
ties, burnishes the wall of the cylinder 
and provides a perfect seal. It stops 
scuffing and scoring, and, in perform- 
ance, turns back time to “new” efficiency. 
Where rings are subjected to high heat, 
bronze bearing metal inserts should be 
specified. 


Silver Seal Rings have been so widely adopted 
that they are practically standard equipment. 
They are regularly giving a full year of faultless 
service without need of replacement. Send today 
for the Silver Seal folder. 


Among users ed _ Seal Piston Rings: 


parek COMP 
YORK ICE MACHINERY CORPORATION 
cnsAuerY PACKAGE MANUFACTUR- 


ING CO. 
BAKER ICE MACHINE CO., Inc. 


THE SKINNER CHUCK ComPANY 
344 Church Street NEW BRITAIN, CONN. 
Also manufactured and distributed under license by: 
American Hammered 
Piston Ring Division 
of Koppers Company BALTIMORE, MD. 


“The World’s Largest Manufacturer 
of Industrial Piston Rings” 
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but the practical installation photographs 
tell an interesting story of how so many 
TAG instruments are serving the process 
industries. 

A copy of this new book with the latest 
instrument information will be sent on re- 
quest. Address C. J. Tagliabue Mfg. Co, 
Brooklyn, N. Y. Ask for Catalog No, 
1060C, 

xs 

H. CHANNON CO. TO AID 
DEALERS GET FALL BUSINESS 

UDGING from the reports secured from 
©~ the H. Channon Company, the service 
men are quoting many prospective cus- 
tomers on “Chanco Units.” An active fall 
business on commercial sales is definitely to 
be expected. 

The H. Channon Company, through the 
financing of dealer sales, state that they are 
in a position to assist every service man in 
getting his rightful share of this type of 
business. 

Our observation is, that as service work 
slackens, the service man who is on his toes 
can go into the field and definitely make a 
good showing selling replacements to many 
of his own customers, make a substantial 
profit, and at the same time, render a defi- 
nite service to the user. 

x S&S 

MORAVEC PUT IN CHARGE OF 
PENN’S NEW MOLINE OFFICE 

R. J. G. MORAVEC, 

has been placed in charge of Penn 
Electric Switch Co.’s Moline Office at 585 
Fifth Avenue Building, Moline, Illinois, ac- 
cording to an announcement recently re- 
leased by N. E. Jennison, assistant sales 
manager, Penn Electric Switch Co. 


sales engineer, 


J. G. MORAVEC 
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“The office, which was opened July 1, coin- 
cident with the moving of the company’s 
executive offices to their new factory and 
office at Goshen, Indiana, will serve western 
Illinois and Wisconsin, Minnesota, Iowa, 
Nebraska and Dakota customers,” Mr. Jen- 
nison said. “This will enable Penn Electric 
Switch Co. to keep in the same intimate con- 
tact with customers in that territory, as it 
did prior to its move.” 

Mr. Moravec is a mechanical engineering 
graduate of the University of Iowa. Prior 
to joining Penn Electric Switch Co., he was 
connected with the United Power and Light 
Co., Davenport, Iowa. He had served as 
sales engineer in the company’s Des Moines 
office for some time before his transfer to 
the post as manager of the Moline office. 


x SS 
MINNEAPOLIS-HONEY WELL 


INCREASES SPACE IN 
THREE CITIES 


INNEAPOLIS-HONEYWELL again 
i went office-hunting recently in three 
more cities as increased business demanded 
immediate expansion moves in Boston, Pitts- 
burgh and Indianapolis. 

The Boston branch office of the Min- 
neapolis-Honeywell Regulator Company 
doubled its floor space by moving into the 
Kenmore Square district at 797 Beacon 
Street where the entire second floor of the 
building was taken at that address. Ap- 
proximately 9000 sq. ft. of floor space will 
now enable the Boston office to carry an 
even greater stock to meet the rapidly in- 
creasing demand for Minneapolis- Honeywell 
controls and control systems in that district 
for heating, ventilating and air conditioning. 

The location moves in both Pittsburgh and 
Indianapolis were also made to increase 
operating space. An open house was held 
August 6th in Pittsburgh to acquaint the in- 
dustry with Minneapolis-Honeywell’s im- 
proved facilities at 26th and Sarah Streets. 
The new Indianapolis district office at 1134 
North Pennsylvania Street has been in- 
creased to include separate quarters for 
general, engineering, service and sales offices 
as well as for display rooms. 


These new offices, as well as the sixty-six 
other Minneapolis-Honeywell offices in all 
principal cities, are equipped to supervise, 
adjust and service Minneapolis-Honeywell 
instruments or those manufactured by its 
Brown Instrument Division or National 
Regulator Division. 


SERVICE ENGINEER 


Yous of liquid ARTIC 
needed for a specific re- 
frigeration effect is just right 
not so great that it inter- 
feres with efficient and rapid 
cooling and not so small that 
it hinders accurate tempera- 
ture control. That’s bal- 
ance, just another of the es- 
sentials which makes AR- 
TIC a Preferred Refriger- 
art. 

















District Sales Offices: 
Charlotte, Chicago, Cleveland, Kansas City, 


ARTIC—the Preferred 


Refrigerant for Service Work 


E. 1. du Pont de Nemours & Co., Inc. 
The R. & H. Chemicals Dept. 
Wilmington, Del. 


Newark, New York, Philadelphia, Pitts 
burgh, San Francisco 
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OF AIR CONDITIONING AND 
REFRIGERATION SUPPLIES 


Write for this latest catalog 
showing lowest prices on re- 
frigeration parts and equip- 


ment. 


Prompt shipment—Quality 
merchandise — Complete 


stocks. 


ARY ALTER'S 


36 


DEPENDABDOY 


THE HARRY ALTER COMPANY 


1728 S. Michigan 
NEW YORK: ST. LOUIS: CLEVELAND 


BRANCHES 
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‘for Service Replacement 








Installations 








M & E Bare Compressors and com- 
plete units, available with or without 
motors and controls, meet every need 
of the Assembler or Service Company 
with high quality, moderately priced. 


One, two and four cylinder models 
for SOs, CHsCL and F-12. 1/6 h.p. 
to 20 h.p. 


Write for new catalog —a valuable 
reference. 


EST.1B66 





MERCHANT & EVANS COMPANY 
Philadelphia, Pa., U.S. A., Plant at Lancaster, Pa. 








SSS Your No. 1 Benefactor— 
PEERLESS THERMAL 
EXPANSION VALVE 
MODEL 7 


The service man who hasn't had his share of troubles with faulty ther- 

mostatic valves is a rare bird indeed. 

But here is a “tip''—standardize on Peerless Thermal Expansion Valve 

Model 7 and valve troubles will become nothing but an unpleasant 
memory to you, for here is a valve that really does its job as it should 
be done. 

Model 7 is a diaphragm type valve with forged brass body. Expan- 
peemses Tucan %°* orifice is the full opening, tight closing ball type with hardened 
EXPANSION VaLve. Stainless steel ball and spring. The thermal bulb contains a semi-liquid 

MODEL 7 charge and is hermetically sealed. Large area, phosphor bronze dia- 
phragm gives accurate control while three pusher pins insure the ball 
centering in the orifice. 


PEERLESS of AMERICA, Inc. 


Established in 1912 As the Peerless Ice Machine Company 


NEW YORK FACTORY eae Oley etn ee —(Ci«éPADEPIO COAST FACTORY 
CHICAGO 


| 
| 





43-20 34TH STREET 3000 SOUTH MAIN STREET 
LONG ISLAND CITY LOS ANGELES 


PEERLESS JOBBERS IN ALL PRINCIPAL CITIES 
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SMARTING LUNGS 
WATERY EYES 
IRRITATED NOSE 


mean one thing, and that is— 
TTI NS wear a mask when _ injurious 
TRUCTIO gases, fumes and mists are in 


; 


the air. 


CESCO 
HEALTH GUARD 
FUME KIT 


will bring you out of any con- 
centration of Methyl Chloride, 
Ammonia, or Sulphur Dioxide, 
fresh as a daisy. It is easy to 
breathe through, easy on _ the 
face, and easy ,on the _ pocket- 
book. Don’t keep on trying to 
‘take it.’’ Write for details 


ALTH cuARI CHICAGO EYE 
“rUME KIT SHIELD COMPANY 


2341 Warren Boulevard, Chicago 


N 














. - »« FOR SULPHUR DIOXIDE, FREON 
OR METHYL CHLORIDE REFRIGERATORS 


BECAUSE Zenith elements provide finer spacings (.002”) 
than any asbestos sack or wire screen filter. 

Easily installed—Easily cleaned 

Permanent Protection 
No Wool or Asbestos to Rot and Wear Out 
Corrosion Proof—Leak Proof 
Ample Capacity 

Positive protection against dirt in Expansion Valves, Sole- 
noid Valves, Capillary Tubes and other liquid control 
devices. 


ed 
ZENITH CARBURETOR COMPANY Refrizerant 
Subsidiary Bendix Aviation Corp. hr ey oy 


DETROIT, MICHIGAN 





THE REFRIGERATION SERVICE ENGINEER September, 1937 


























ALL SIZES STOCKED, 
3 IMMEDIATE DELIVERY 
“in @ SEE SHOWN IN CATALOG NO. 11 
Sa a SEND FOR YOUR COPY 
. po AT ONCE 
. wri — CET ALL DETAILS— 
de, # WRITE ON YOUR LETTERHEAD 
the 
; H.§ CHANNON COMPANY 
133 N. Wacker Drive Tel. Franklin 0380 
é Chicago, Illinois 
2 “Suppliers to the Refrigeration and Air Conditioning Trades” 




















Use the Gilmer Bar and the Gilmer 





Hook for displaying Gilmer V-Belts. 


Ask for FREE Gilmer Convenient, compact stock space. 


120-page V-Belt Catalogue Keep your stock of Gilmers out to be 





seen and sold. Gilmer displays take 
little room, give you perpetual in- 


ventory, simplify re-ordering. Attrac- 





tive. Handy. Real business-builders. 


L. H. GILMER co., Tacony, Philadelphia 


The Oldest Firm of Rubber Fabric Belt Specialists 


d 
it 
a 
it 
- 
. 














1937 











MINNEAPOLIS - HONEY WE 


RROWN INDUSTRIAL INSTRUMENTS NATIONAL PNEUMATIC 


